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THE 

Tranjlatofs Preface. 



1 E feveral Editions which thís 
Treatife has pafs'd through, 
both in French and Latin> 
are a fufficient Teftimony 
how acceptable and.uícful 
it has been to thc World, 
and a juft Apology for my 
tranílating it into Eng/tfh. I {hall not 
thcrcfore trouble thc Rcadcr with any par- 
ticular Account eithcr of thc Exccllcncy of 
thc Subjeft, thc Abiliticsof the Author,or the 
Method he has procecded in, but rcfcr them 
all to be judged of by the Book it felf : Oniy 
as to the Notes the Reader is defired to take 
Notice, that therein is a full Anfwer to fuch 
Objeótions made againft thc Author as feerrt 
not to have any juft Foundation, and a grcat 
many Things in Natural Philofophy, which 
have bcen fincc found out by the Pains and 
Induftry of latcr Philofophers, are here fe- 
letted fromty^beft Wríters j and there are 
* J&éW A 2 alfo 
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alfo feveral Things added out of thc Obfer- 
vatioiis of thc ancient Writcrs of Natural 
Philoíophy and Natural Hiftory, whcrc thcy 
fccmcd furthcr to explaiu and illuftratc Mat- 
ters. In all which, toavoid RcpetitioibGrati- 
tude clcmands that thc Readcr fhould know 
that thcrc are a grcat many Things owing to 
thclearnedand induftrious Dr. Laughton^wá 
to thc Ilcvcrcnd Mr. Morgan. Thc former 
of whichcommunicatcd a grcat many Things 
difperfcd throughout thc whole Book, and 
corrc&ed Abundance of Errours : And ííx 
wholc Diífcrtations are owing to thc latter, 
i'k;. Thole concerning the Laws of com- 
municating Motion in elajtick Bodies ; The 
Explication of the Forres ofthe mechanick 
'Powers, which are contained in this firft 
Part : and thofe concerning the Celerity with 
which heavy Bodies defeend $ the Motion 
ofTrojeftiies i the Motion ofTendulums ¿ 
and that concerning the Rainbow 5 which 
are contained in the following Parts. 

The fourrh Part of this Work is but 
íhort, and not very perfed 5 wherefore it is 
thought more adviíeable to refer the Read- 
er to íater Writers of Anatomy who have 
handled that Subjcdt clearly and fully, than 
to tranferibe fo many Particulars. I hope 
the Wholc will be agreeable and acceptable, 



THE 



THE 

Aüthor's P REFACE. 



HE Trcatifcs of Natural Phi- 
lofophy which have hithcrro 
been publifhcd, bcing prctty 
much aíike, both as ro the 
Matter of them, and the 
Manner of handling them 5 
It is cafy for me to forefee, that amongft 
thofe who read This, there will be a grcat 
many who will be at firft furprifed at the 
grcat Diffcrcnce there is betwcen this Trca- 
tife and othcrs. To prevent thereforc ia 
fome Meafurc this Surprize, and to give 
what Satisfattion I can in this Matter, I 
think my felf obliged to give an Account 
of the Obfcrvations which I have made up- * 
on the Philofophy of the Ancients, and of 
the Mcthod which I have taken in this 
Work, 

In reflefting upon the diíferent Effefts of 
Time, I have long íince obferved, how fa- 
Vourable it is to fome Things, which it 
is continually advancing to Pcrfeftion, and 
how pcrniciqas it is to othcrs, fo as to 
ÍU'ip tfctq^W thofe Beauties and Graccs 

/A 3 which 
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which they had at their firft Rife ; and I al-' 
ways concludcd that Arts and Sciences can- 
not be of the Number of thefe latter, but 
that Time is fo far from being prejudicial to 
them, that on the othcr Hand it is very ad- 
vantagious. For as a great Number of Per- 
fons who cultivate the fame Art or Science 
for feveral fucceeding Ages, add their own 
Induftry, and their new Light to the anci- 
cnt Diícovcrics of thofe who went before 
them, it is impoílible but that fuch an Art 
or Science muft receive great Improvcment, 
and arrive nearer and nearer to its utmoft 
Perfe&ipn. 

And thus I faw that Mathematicks did 
rcally increafe by little and titilé in this 
Manner ¿ as it is eafy for any one to be con- 
vinced of, who confiders only the vaft Pro- 
grefs that hath been made by the great Ge- 
niuss of our Time, who have excelled all 
others in this Particular, and furmounted 
íiich Difficultics as the moft Learned in for- 
jner Ages confefled they were not able to 
folve. I faw alfo that moft Arts were per- 
> íefied by Time 5 Workmcn eyery Day find- 
ing cu: a Multitude of curious ínventions, 
which are not fo much cftccmcd as they 
deferve, becaufe they are very common, 
and we do not cnough take Nptige of 
them. Though amongft thofe Engincs which 
are cmploy.cd in making Thingsof common 
Ufe, there is One that has been lately in- 
vented, which has in it fo much Contri- 
vanee, that this fmgle Thing\ hierves to be 

more 
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more admired than all the Inventions of 
Antiquity. 

But when I carne to confider Philofo- 
phy, particularly Natural Philofophy, I was 
very much furprized to fee it fo barren as 
not to have produced any Fruit 3 in fo much 
that twenty Ages have paííed, without any 
new Difcovery made in it. 

However, I could not perfuade my 
felf, that the Study of Natural Things was 
neglefted, becaufe it was thought to be of 
no Ule > for Health has always been eftcem- 
ed one of the chief Blelllngs of Life, and 
no one can be ignorant, that Phyíick, the 
fole End of which is to maintain and re- 
ftore Health, is built upon Natural Philo- 
fophy. 

• Ñor could I ever perfuade my felf, that 
thofe who improved this Science .were lefs 
ingenious, than common Artifts : For we 
find by Experience that in Families . where 
there are a grcat many Children, when 
thcy come to make cholee of their Profef- 
fions, thofe of them which have the qtúck- 
eft Genius, are appointed for Study, or vo- 
luntarily incline thcmfelves to it ¿ and thofe 
only whoíc Underftanding is not fo good, 
apply themfelvcs to the mechanical Arts, 
and are contented with their Lot. 

Hereupon I fufpeded, that perhaps 
the Knowledge of Natural Things was a- 
bove the Reach of humane Underftanding, 
fo that it was in vain to labour to attain that 
which is. bvJbnd our Capacity : but whcn^'l 
-Jrx&jir A 4 confider'd 
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confidered the furprizing Things done by 
lome Philofophers of our own Age, who 
withinforty or fifty Years have found out 
Things which were looked upon as moít dif- 
ficult, and which fome have doubted, whe- 
thcr evcr they could be found out at all ¿ 
1 immcdiatcly caftofFthis Sufpicion. 

S o that 1 was forced to conclude, that 
the Manner of philofophizing, was thc 
Thing that liad hitherto been miftaken, and 
that thc Érrors therein which have been intro- 
duced, being fuch as no Body had any Hopes 
of ñnding out a Remedy equal to, were 
a certáiñ Bar to hinder the Approaches to- 
wards Truth. 1 fet my felf then to enquirc 
v/herein .the Manner of their treating Phi- 
lofophy was defe&ive ; and after having ex- 
amined with the greateft Diligence poffiblc^ 
what the Method has been from the Schools 
of the jíthenians down to this very Time ; 
there feemed to me tq be four Things blamc- 
able in this Matter. 

Firjí, The too great Authority that hath 
ahvays been given to the Ancients in the 
Schools : Por befides that this prodigious 
DiíFercnce which is put between them and 
the Moderas, is without the lcaft Foundati- 
on 5 (for Rea fon is to be found in every 
Place and- every Age $) it is xertain that fuch 
a blind Submiífion to thp Opinions of An- 
riquity, is the Cauíe why Perfons of the 
greateft Genius, (receiving fuch Opinions for 
trae without conftdering them, vhen per- 
hags they may be íalfe,) have %t^an Oppor- 

>p^'tunky 
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portunity of knowing the contrary Opini- 
ons, ñor confequcntly of finding out all 
thofe other Truths that dcpcnd upon thoíc 
which fo fatal a Prejudice has hindred thcm 
from fccing. And further, this ftrong Per- 
fuafion of our being fo much inferiour to 
theAncients, caufes in us a Kind of Slug- 
gifhnefs and Diffidcnce, which hinders us 
from attempting to enquire into any Thing 
at all. We imagine that Reafon is limited 
at the Place where they ftopped, and that 
all is done that can be done humandy 
fpeaking, if we go as far as they wenr. 
Thus the greateft Genius's contenting thcm- 
felves wirh going over the Rcaíbnings of the 
Ancients, don't exercife their own Rcaíbn 
at all s and though they be never fo capablc 
of finding out any Thing themfclvcs, they 
contribute no more to the advancing Na- 
tural Philofophy, than if they liad not med- 
dkd with it at all. 

I íay nothing particular of that Vene- 
ration which hath been paid to Arifiotle, 
though fometmies it has rifen to fuch an Ex- 
cefs > that to alledge that he faid fuch a Thing, 
was fufíicient to make any One not only 
to doubt of what his Reafon convinced him, 
but even to condemn it. I fhall only make 
this Obfervation $ that the jmagination 
which a great many have had, that He kriew 
all that could be known $ and that all Sci- 
ence was contained in his Bocks, hath 
caufed the greateft Part of the beft Philoib- 
|>hcrs íinc^ tojj^ply themfclvcs in vain to 
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rcad his Works, to fínd out in them what 
was not there, and what they might perhaps 
othcrwifc havc found out by their own ln- 
gcnuity. But if thcrc havc bccn fome 
who, not being quite fo zcalous as others, 
did not hope to rcap fo very much Fruit 
from rcading him 5 yct it always happened 
that the Dcfirc of rccommending themíelves 
by explaining thofe Places which he left 
obfeure (on purpofe, as fome thitik, or elfe 
for want of better Light) hath made them 
employ their whole Strengtfi of Mind, and 
all their leifure Time, to very little Purpofe, 
in writing Comments upon his Philofophy, 
without promoting the Science at all : For 
thofe who havc undertook to explain Ari- 
fiotle \ havc underftood him fo diflfcrently, 
that there are an infinite Number of Places 
which all the Schools are divided about ; 
And if there be fome fcw in which they 
have agreed, it is becaufe the Notions con- 
tained in them wcre ib common, that ve- 
ry fe w Pcrfons wcre ignorant of them. . So 
that they took more Pains to ítudy Arifiotle 
than they did to ñudy N ature, which per- 
haps is not near fo myíterious as He. There 
are a Multitudc of Things which N ature 
plainly declares to thofe who apply their 
Aíind thercto. But alas, this is not the Cu- 
ftom, wc had rather hearken to Arifiotle and 
the Ancients ; and this is the Reafon why 
wc niake Ib little Proffrefs. 

Another Thing which hinders the 
Progrcís of Natural Piñloífehy, is thcTrcat- 
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ing thercof in a Manner too metaphylical ; 
and thc Difpuring about Queftions lo abftraít 
and general, that though all Philoiophers 
were agreed in their Notions of them, 
yet they would not help to explain the 
leaft particular Effeft in Nature ; whcreas 
evcry ufeful Science ought to defcend im- 
mediately to Particulars. For Inftance, what 
good do thofe long and nice Difputes do, 
about the c Divifibility of Matter? For 
though it could not be accurately determi- 
ned, whether it be infinitely divifiblc or 
no 5 it would be fufficient to kno\v 7 that 
it can be divided into Parts ímall enough 
to ferve for all Purpofes that can be. 

I t is very ufeful, wifhout doubt, to find 
out the Nature of Motion in general. And 
it may not be very improper to examine a 
little whether it be well or ill defined thus, 
The A£t of a Being in To wer, fo far forth 
as it is in^Power. But wefhould not fpend 
too much Time in determining this, and 
fuch like Qucílions 5 1 íhould rather think, 
that after-having coníídered a little the truc 
Nature of Motion in general, we fhould 
particularly and diftinótly examine all the 
Properties of it, fo that what we affirm 
concerning it, may be applied to fome 
Ufes In a word, I think .we fhould careful- 
ly enquire into the Caufe why Matter pro- 
duces fuch a particular EfFcót rather than 
any other, and not accuftom ourfelves to fay 
that it is the Effe£fc of a certain ghiality? for 
from henee \$/ís that we are led to give 
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Words inftead of Reafons, and henee arifes 
that fenfelefs Vanity of thinking that wc 
know more than others, becaufe \ve know 
Words which the common People don't 
know, and which indecd have no deter- 
mínate Mcaning. To fay the Truth > it 
fhows a mean Spirit, and one that is foon 
fatisfied $ to believe that we know more of 
Nature than other Men, becaufe we have 
learn d that there are oceult Qualities, and 
can give a General Anfwer to all Qtieflions 
propoled to us concerning the dilferent 
Effe&s of Naturc. For what DifFerence is 
there in the Anfwer of a Plowman and a 
Philqfopher, if they are both asked, 
whence is it, for Inftancc, that the Load- 
ftone attraóls the Iron, and the one anfwcrs, 
that he does not know the Rcafon of it, and 
the other fays, it is done by fome Vertue or 
oceult Quality ? Is not this in plain Englijh y 
to fay the íamc 4 Thing in difFerent Words? 
and is it not evident, that all the DifFerence 
there is betwixt them is only this, that the 
one is fo honeft as to confefs his Ignorance, 
and the other has the Vanity to endeavour 
to conceal his ? 

A third Defeft which I have found in the 
Mcthod of Philofophers, is, that íbme of 
them are wholly for Rcafoning, and depend 
fo much upon the Strength of their Argu- 
ments (eipeciaüy if they be borrowcd from 
the Ancients) that they judge it fupcrfiuous to 
•make any Experimenti?. r Others on the 
Contr&ry, quite tircd wUh^ch tedious Ar- 
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guments, thc greateft Part of which are not 
concluíive, or are nóthing to the Purpoíe, 
think every Thing ought to be reduced to 
Experimenta and that there íhould be no Rea- 
foning at all. But both thefe Extremes do e- 
qually hinder the Progrefs of Natural Phi~ 
lófophy. For they who fall into the firft 
of thefe Errors, hinder themfelvcs of the 
beft Means of finding out new Difcoveries, 
and of confirming their own Arguments 
likewifc i And they who fall into the fe- 
cond, by depriving themfelves of the Li- 
berty of drawing Conclufions, hinder the 
Knowledge of a lárge Train of Truths, 
which may many Times be deduced from 
one ííngle Experiment. Wherefore it can- 
not but be very advantagious to mix Expe- 
riments and Arguments together. For Rea- 
foning perpetuaily, and upon fuch general 
Things only as are ordinarily argued about, 
without delcending to Particulars, is by no 
Means the Way to attain any very exten- 
ítve or very certain Knowledge : Thus we 
ice the fame Things continually bandyed 
about, and no new Difcoveries made 5 nay, 
we are not very fure of the oíd ones, as 
general as they are. We fee alio that they 
who confide moft inthofe Arguments which 
they believe to be Ariflotles, are in perpe- 
tual Difpute,.and that they contend for Opi- 
nions which are direílly contrary to onc 
another, without being ablc to convince 
thofe of the other Side by their Arguments. 
And this plain^ íhows how little Certain- 
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Experiments thercforc are necefTary 
to eftablifh Natural Philofophys and this 
was a Thing which Ariftotle was fo fully 
convinced of, that the Reafon why he 
rhought that very young Perfons fhould not 
apply thcmfclvcs to the Study of Natural 
Philofophy, was, becaufe at that Age they 
are fo little acquainted with Things, as to 
be unable to have made many Experi- 
ments y and on the other Hand he was of 
Opinión, that they were then moft capable 
of receiving Mathcmaticks, becaufe this 
Science coníífts of meer Reafoning, of which 
the Mind of Man is naturally capable, and 
docs not at all depend upon Experiments. 

But on the contrary to rejeft entirely all 
Reafoning, in order to do nothing but 
malee Experiments, is to run into another 
Extrémity much more prejudicial than the 
íormer. For this is wholly to difeard Rea- 
fon, and yield all up to Senfe, and to con- 
tradi our Knowledge into a very narro w 
Compafs ; for by Experiments we can come 
to the Knowledge of grofs and fenfible 
Things only. Whcrcforc if wewouldpro- 
ceed rightly in our Enquiñes into natural 
Things, we muft of Necellity mix thefe two 
Méans of Knowledge together, and join. 
Reafon with Experiments. 

And that we may the better fee the good 
Eftc&s of thefe two when joined together, 
and the Ufe that may bemade of them, 
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to the Advantage of Natural Philofophy, 
we may obferve that thcre are thrce Sorts 
of Experiments. The firft is, to fpeak pro- 
perly, only the mere ítmplc uíing our Senfes j 
as when accidentally and without Deíign, 
cafting our Eyes upon the Things around 
us, we cannot help taking Notiee of them, 
v/ithout thinking of applying what we fee 
to any Ufe. The fecond Sort is, when we 
deliberately and defignedly make Tryal of 
any Thing, without knowing or forefeeing 
what will come to pafs 5 As when, after the 
Manner of Chymifts, we make Choice of 
firft one Subje&and then another, and make 
all the Tryals we can think of upon each of 
them, and carefully remember what we 
have , at any Time found to fucceed, and 
the Manner in which we arrived at any 
certain EfFeft, .in Order to apply the fame 
Means another Time to produce the fame 
EfFeót. We alfo make Experiments in this 
fecond Way, when we go amongft diffe- 
rent Sorts of Workmen in Order to find 
out the Myfteries of their Arts, as Glafs- 
makers, Enamellers, Dyers, Goldfmiths, and 
fuch as work diíferent Sorts of Metals, and 
to obferve how they prepare ^íeir Materials, 
and how every one of them afterwards work 
upon thofe which belong to them. Laftly, 
The third Sort of Experiments are thofe 
which are made in Confequence of fome Rea- 
Joning in order todifeover whether ti was juft 
or not. As when after having confidered the 
1 ordinary 
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ordinary EfFedts of any particular Subjeft, 
and formcd a true Idea of thc N ature of 
it, that is, of That in it which makes it 
capable of proditcing i bofe Effeéís ; \vo 
come to kivow by our Reaíoning, that if 
what \ve believc concerning the Nalure of 
it be true, it muft nccefiarily be, that by 
difpofing itaíter a certaia Manner, a new 
EfFe£t will be produced, which we did not 
bcforc think of 5 and in Order to fee if this 
Rcaíoáing holds good, we difpofe the Sub- 
je¿tin fitch a manner as we bclieve it ought 
to be difpofed in Order to produce íiich an 

N o w it is very cvident that this third 
Sort of Experiments is of peculiar Ufe to 
Philofophcrs, bccaufe it difcovers to them 
thc Truth or Faiíiry of the Opinions which 
thcy havc conceived. And as to the two 
forcgoing ones, thougli they be not altogc- 
tfrer fo excellcnt, yct they ought not to be 
wholiy rcje&ed as of no Ufe to Natural 
Philofophcrs : For bcfidcs that theirKnow- 
Ledgc is continually cnlarged by them, they 
are alio thc Occafion of making the firft 
Conjccturcs concerning the Nature of thofe 
vSubjects which Natural Philofophcrs are con- 
ant about 5 and preferve them from 
lome falfe Notíons they might otherwife 
perhaps have entertamed. Thus, for In- 
fla nec, we might have concluded in gene- 
ral, tliatQ dd contraéis and condenfes every 
%Mng 7 if wc had not difeovered by Chance or 
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otherwife, that thcre are Things which are 
dilated by Cold. 

The fourth Defc& that I obferved in the 
Mcthod of Philofophcrs^is the negle&ing Ma- 
thematicks to that Degrce, that the very firft 
Elements thcreof are not fo much as taught 
in their Schools. And yet, which I very nuich 
wonder at, in the Divifion which they make 
of a Body of Philofophy, they never fail to 
make Mathematicks one Part of % 

N o w this Part of Philofophy is perhaps 
the moft ufefuiof all others, at leaft it is ca- 
pable of being apply'd more Ways than all the 
others : For befides that Mathematicks teach 
us a very grcatNumbcr of Truths which may 
be of s;rcat Ufe to thofe who know how 
to apply them : They have this further very 
coníiderable Acjvantage, that by exercifíng 
the Miñd in a Multitude of Dcmonftrati- 
ons, they form it by Degrees and accuftom 
it to difeern Truth from Falíchood infinitely 
better, than all the Precepts of Logick witlv 
out Ufe can do. And thus they who ñu- 
dy Mathematicks find themfelves perpetu- 
al ly convinced by fuch Arguments as it is 
impoíTíble to reííft, aad learn infenfibly to 
know Truth and to yield to Reafon 5 info- 
much that if inftead of neglecting them, as 
is ufually done 5 it were an eflabliíhed Cuf- 
tom, to make Childrcn apply themfelvcs to 
this Science at firft, and to improve them 
in thefe Studies as much as we do in others ; 
it would be of vaft Ufe to hinder them 
from contraftLgÉ' that invincible Obftinacy 

b in 
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in their Opinions which \ve fce in the great- 
eft Part of thofe who have compleatcd their 
Courfe of Philofophy 5 who probably would 
not have fallen into fo pernicious a Tem- 
per of Mind, if they had been accuftomed 
to, and familiar with convincingTruths 5 and 
not fcen thofe who maintain in publick any 
Doftrine whatever, continually triumph 
over thofe who endeavour to fupport the 
contrary ; fo that all Things feem to thera 
only mere Probabiiitics. They do not look 
upon ftudying as a Means to difeover new 
Truths, but only as a Picce of Wit to cx- 
ercife themfclvcs in, the only End of which 
is fo to confound Truth with Falfehood by 
Means of fome fubtle Diftinftions, that the 
one ór the other may be cqually maintain- 
ed, without ever being cotnpcllcd by any 
Reafons to yicld, let the Opinión they de- 
ferid be never fo extravagant. And indeed 
this is the Evcnt of all publick* Difputc?, 
where very often Opinions dire&ly contra- 
ry ta each other, are by Turns propofed 
from the fame Chair, and cqually triumph- 
ed in, without making Mattcrs at all clear* 
or eftablifhing any Truth thcreby. 

But the great Advantage that natural 
Philofophcrs have from Mathematicks in 
particular, is, that they are thereby accuft- 
omed to the viewing of Figures, and ena- 
bled to underftand the different Properties 
of theru. I know it is here obje&ed by 
íbme, that we ought not to ftop at Figures, 
becaufe they are not a£ti%. But though 

they 
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they are not aEtive in themfelves, yct it is 
ccrtain notwithftanding that their 'Differ- 
enees make Bodies, which \vc put into Acli- 
on, capable of certain EfFe&s, which other- 
wife they coald not ha ve produced. Tiius 
a Knife by having an Edge fet upon it be- 
comes capable of cutting, which before it 
was not , and Workmcns Tools, by their 
diíFercnt Figures, are fitted to produce thofe 
diflferent Works which are made by the 
Help oí them. And if the Figures of Bo- 
dies which come under our Senfes are fo 
neceflary to the Efte&s which they produce, 
it is reafonable to think that the moft im- 
perceptible Parts of Matter, íceing they have 
every onc a certain Figure, are alfo capable of 
producing certain EíFects in Proportion to 
their Bigncfs, like thofe which we fce pro- 
duced by the grofleft Bodies. 

But not to enter too far into Particu- 
lars concerning the great Ufe of Mathe- 
maticks, Is it not enough to put us upon 
applying ouríelves more to them than we 
have hitherto done, to confíder that 'tis by 
their Means that the modern Philofophers 
have difeovered all that is excellent and pecu- 
liar in natural Philofophy ? And alfo that it is 
by the Help of Mathematicks, that the moft 
eclebrated Attifts in every Age have made 
ail thofe noble Dilcoveries, the Ule of 
which is fo advantagious to us at this very 
Time, and which make all the Variety of 
Arts and all the Convenienccs of Life. It 
may be (orne,. íay think on the contrary, 
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that thefc vcry Artifts, thc greateft Part of 
whom it ís vcry probable have not much 
applied thcmfelvcs to this Science, will juf- 
tiíic it, that it is not lo neceflary as I would 
pcríuadc them. But here there are rwo 
Things to be confidered : Firft, that as there 
is a natural Logick in all Men, fo is there 
alfo natural Mathematicks, which accord- 
iñjg as their Genius's are dilpofed, make them 
more or lefs capable of Invention. Se- 
condly, That if their Genius alone, con- 
du&cd only by natural Light, will carry 
them fo far, we cannot but hopc greater 
Things from the fame Genius if the Study 
of Mathematicks be added to its natural 
Light, than if that Study be neglefted. And 
indeed all the Propofitions in Mathematicks, 
are only fo many Truths, which thofe, 
who apply thcmfelvcs to them, come to 
thc Knowledge of by good Senfe. And 
they who find themfelvcs naturally difpofcd 
to it, do very ill to ncglect what others 
have before difeovered : For it is the moft cer- 
tain Wayof findingoutany Thingncw, to 
know all that has becn before found out by 
othcrs,and the Manner how it was found out. 

HoweveR) I don't put them upon 
the Rank of Inventors who have met 
.r^ifh fomething by Chance which they did 
not fcarch after : As was the Cafe of that 
Workman who by cooling on a fudden in 
the Water á Piece of Steel which he had 
hcated red hot, found it in a Momcnt ve- 
ry much harderthan it wa¿¿>cfore : It was 
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without doubt a vcry lucky Thing to fiad 
out this Way of tempcring Stccl 5 but the 
Workman who had the good Fortune to 
hit upon it, does not deferve the Ñame or 
Tide of aa Inventor i as a great many o- 
thers do who are not beholden to Chance 
for the Glory of their Invcntions : As for 
Inflante, the Pcrfon who firft invented a 
Firc-lock to a Gun ; for it is certain that 
this latter had the whole Engine in his Head, 
if I may fo fpeak, before he made the leaft 
Part of it, whereas the other founel out the 
Way of tempcring Steel, by hitting upon. 
a Thing, as was before faid, by Chance, 
which he did not fearch after. 

Laftly y That Mathematicks are of ve- 
ry great Ufe in the other Parts of Philo- 
fophy, we need no other Teftimony than 
that of the moft celebrated ancient Philo- 
íbphers, who not only fpeak honourably 
of them in their Writings, but do alio 
make uíe of them themfelves. It is lufficiently 
known, that Tlato caufed it to be written 
over his School Door, That none but Geo- 
metricians fhottld enter in there. And they 
who have taken the Pains to read over the 
Works of Ariftotle, have taken Notice of 
the feveral Applications he has made of Ma- 
rhematicks in many Places 5 ib that they 
who do not underftand the Elements at 
leaft, have no great Reafonto boaftof their 
beirig able to underftand the Writings of 
this Philofophc|i 
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The more I confidcr thcfe four Dcfe&s 
in the Mcthod of Philoíbphcrs, thc more I 
find it impoffiblc to come to the Knovv- 
ledge oí philofophical Truths, without cor- 
re&ingthem. And this docs not appear to 
me to be very difficult 5 for though I had 
made fomc Proficiency in Mathematicks, 
and accuftomcd my felf to follow Reafon 
rather than Authority, yet I did not find 
my felf ílich a Lovcr of my own Reafon- 
ings, as to neglcct Expcriments, norfo bent 
upon Expcriments, as not to fuffer my Rea- 
fon to go beyond what thcy dilcovered. 

But though this was fufficient toputme 
upon improving natural Philoíbphy, and to 
malee me hope that 1 might be able in fome 
Meafurc to help forward thc Progrefs of this 
Science 5 yet 1 obferved a fifth Defcd, not 
in the Method of thofe who ftudy Pililo- 
fophy, but in tkut oí a great many who 
read their Works 5 which made me think, 
that to publiíh any Thing upon natural Phi- 
lofophy, was fo far from being any Advan- 
tagé, that it was but too much to expofe 
one's felf, For that Averfion which is ufu- 
al againft fueh Perfons, and that difagree- 
able Manncr in which thofe who are un. 
capable offindingout any Thing themfelves, 
receive the Writings of fuch as attempt to 
éxceed what is common, often hazard thc 
Reputar ion cf the Author. For fcarce can 
a-ftíitefopher prcíent thc Publick with any 
Fruits of his Studics, butffome unknown 
Pcrfon who has a Mind to^gnali^e him- 
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fclf, attacks them before he undcrftands them." 
And henee come thofe trifling Difcourfes 
or Diflertations, for the moft Part anony- 
mous ones, which never fail immediately 
to appear, wlierein are íeldoin any Thing 
elfe but Reproaches and very low Jefts 5 
and not being able to overthrow Truths 
that are fo firmly cftablifhed ; they try to 
turn them into Ridicule, by íhowing that 
they are contrary to fome ancient Maxim 
or popular Error, which tickle the Ears of 
half-wittcd People, who are accuftomed to 
take Things without any Proof : And that 
which is very remarkable here, is, that thefe 
Writers for the moft Part attack the Works 
of others only becauíe they think them con- 
trary to Ariftotle 5 and yet becaufe they have 
rcad nothing of this Philoibpher but only 
thofe Citations which they found in their 
philofophical Le&urcs, it very often hap- 
pens that the Thing which they thus at- 
tempt to confute, is what Ariftotle himfelf 
has faid in exprefs Tcrms. We may fafely 
affirm, that the Ancients did more Juftice to 
Mens Labours, and without doubt it was 
in a good Meafure owing to this, that Phi- 
lofophy made fome Progrefs in the firft A- 
ges of it $ fo far were they from fuffering 
thofe who had made any new Difcoveries, 
to be cried down at a Vcnturc and without 
any Rcafon 3 cvery Body knows that there 
were publick Rewards appointcd for fuch ; 
even to have ffjmetimes Sratucs ere&cd to 
them 5 fo f ' .aily were they perfuaded in 
b 4 thofe 
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thofc Times that Honour contributed raofl: 
to thc Invention of Arts. 

I t is truc indeed, that this Maxim feems 
to be revived and re-eftabliíhcd in our Age. 
Yet though Princes have by their Authori- 
ty approved and favoured Arts and Scien- 
ces, the long Stiffhefs which they who 
ftudied natural Philofophy have in fo ma- 
ny Ages contra&ed, have fo accuftomcd 
them to reft fajásfiéá with what they recci- 
ved from their PreJecefTors, that the very 
propoííng any new Thing, is cnough to ren- 
der both the Thing and him that propoíes it 
odious. Now to take away the Foundati- 
on or rather thc Pretence of this Avcríion, 
fuch Perfons ought to know, that this Rc- 
proach of Novel ty is gencralJy a great De- 
ceit : Por if a Thing be truc, it cannot be 
new, becauíe nothing is fo ancicnt as Truth, 
and it is thc Difcovcry of thc oppofite Er- 
rour only that can be faid to be new. For 
Wañt cf riglitly diftinguiíhing thefe two 
Things, \ve often fee fome Perfons crying 
out that wc ovcrthrow the Order of Na- 
ture, when wc only overthrow a falfe O- 
pinion which they werc prejudiced in. But 
though fuch Sort of Perfons have not much 
Rcafon on their Sidc, yet the Credit and 
Authority which they may have over others, 
is the Caufe of their Exclamations always 
niaking an Imprcilion upon the Minds of 
a grcat many ; and this muft ever be difa- 
grcc^ble to thofe who havp, ao other De- 
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íígn, but to contribute to the Publick 
Good. 

W hat a Vexation muft it be to Dr. Har- 
vey, for Inftance, to fee all his Life long, 
how ill the Difcovery he had made of the 
Circuiation of the Blood, was received ; 
the Motion of which was quite different 
from what the Ancients thought ? Surcly 
\ve cannot íhow toogreat an Acknowledg- 
ment to a Man who had undcceiv r ed the 
World of an ancient Errour, and by the 
Truth which he eftablifhed, made us lee as 
clear as the Day, that almoíl all the Theo- 
ry of the Phyíick of the Ancients was falfc. 
But how many Enemics has this Doctrine 
got him inftead ofThanks? I folcmnly de- 
clare therefore, that upon feeing what Li- 
berty is taken to oppofe the beft Things, 
becaufe the Misfortune of Mens having al- 
ways been ignorantof thcm, made them to 
be thought ncw j I laid afidc the Thoughts 
of ever entertaining the Publick with any 
Thing of my own, or what I lcarned from 
the Works of fome modern Writers. But 
thus much I thought at leaft, that it was 
not impoflible to advance a little further 
than is generally doncin the Knowledge of 
Natural Things, if I carefully avoided fal- 
ling into any of thofe Defe&s which I ob- 
ferved in the Method this Study was in at 
prefent. And indeed having fpent fome 
Years in rcading the Ancients and Moderas, 
but with a firrr^ Rcfolution not to follow 
them any furrier than I could fee the Rea- 

íbns 
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fons of cach of thcm 5 it appeared to me 
that my Deíígn was not entirely fruftrated. 
But while I was thus inftru&ing my fclf by 
reading Books, and convcrfing with learn- 
ed Men, andthofe that were excellent in any 
Art, I never laid aftde the Ufe of my Rea- 
fon, but confidered the feveral Subje&s, and 
endeavoured always to ground my Reafons 
upon mathematical Truths, and fure Expe- 
riments. And fo good Succefs had 1 in 
carrying on my Dcíign, that a great many 
of my Friends, whofe Abilities all the World, 
I faw, had a great Valué for ? advifed me 
to communicate it to others by publick Con- 
ferences, or at leaft by prívate Convcrfation. 
I muft fay, that it was very difficult to per- 
fuade my fclf to this, becaufe I am diftruft- 
ful of my felf, and do not think my felf 
Oratour good enough to undertake to picad 
the Caufc of Truth thus publickly. Howcvcr 
1 fuffered my felf to be ovcr-ruled 5 and 
though I was fcníible I wanted a great ma- 
ny Talents, yet I íubmitted to my Friends, 
who aíTured me, that if tlic Thíngs were plain- 
ly propofed, and in a mathematical Way, 
thcy would be acceptable at lcaft to the beft 
Judgcs. And indeed their Advice fuccecd- 
cd : For thefe Confcrcnccs were not only 
agrecablc, but it was wifhed that the Sub- 
jeets had becn put down in Writing. And 
by confenting to this Opinión "of my 
Friends, 1 pcrccivcd that 1 had inícnfibly 
vrote a Book , and bccayfe there were fo 
many Copies of it abour, \hat it was be- 

come 3 
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come, as it werc, publick, and a greát many 
Faults ílipp'd in, I refolved to rcvicw it 
more exa&ly, in Ordcr to perfect it as much 
as I could. They who rcad it o ver, will 
cafily fee, that I have overlookcd nothing 
that is good in the Ancients. 

I have taken all the general Notions 
from Ariflotle, eithcr for the cftablifhing 
the Principies of natural Things, or the 
chicf Propcrties of them : And 1 have re- 
jefted a Vacunm and Atoms, or Epicurus s 
indivifible Particles, which I think are 
Things contrary to what is fírmly eftabliíh- 
ed by Ariftotle 5 and I have learnt of him 
to confider with the greateft poffible Care 
the different Bigneflcs, Figures, and Moti- 
ons of the infenílble Parts of which 
fenfible Things are compofed. And this I 
was the readicr to do, becaufe all thefe 
Things have a neceflary Connexion with, 
and Reí at ion to the c Divifibilitj of Mat- 
ter 7 which I acknowledge with Ariftotle, 
who hardly refolves any particular Quefti- 
on, without confidering the Bigneís, Fi- 
gure, and Motion of the Parts of Bodies, 
and the Peres which are between them. 
But that which moft of all determined me 
to this Conftderation, was, that though 
there feems to me to be a juft 
Ground to doubt of the Truth of fome 
6)ualitíes and Pooi'ers commonly aferibed 
to fome Bodics, yet I do not think that 
there is the farpf Rcafon to doubt of their 
being compeled of infenjibíe "Parts, or 

that 
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that I can be deceived in affirming that all 
thefe Parts have thcir particular Figure and 
Bignefs. 

Besides thofe AíTiftances which I liad 
from thc Ancicnts, I have alfo collected a 
grcat many other Truths, from the moft 
cmincnt modcrn Philofophers, whofe Ñames 
you may find in their Places. But the Per- 
fon whom I have moft of all made Ufe of 
in this Work, and whofe Ñame I have not 
mentioned at all, to avoid perpetual Repe- 
tition, is the famous Curtes $ whofe Merit, 
by which he becomes more and more known 
to all the Nations in Europe, as he has 
long been to many of the principal States, 
will draw a Confeílion from thc whole 
World, that France\s at Icaft as happy in 
producing and educating grcat Men in all 
Sorts of ProfcíTions, as ancicnt Greece wa5. 

I have dividcdthis Work into four Parts, 
The firft treats of natural Bodies in general^ 
and their principal Properties, fuch as jD/- 
<uifibility> Motion and Reft y of Elements, 
and of fenfible Qualities, and I have particu- 
larly infífted upon explaining thofe which re- 
larc to Seeing. And I flatter my felf that 
upon this ííngle Subjett I have collefted 
more Truths into eight or nine Chapters than 
are contained in feveral large Volumcs 
which treat ofOpticks, Dioptricks and Ca- 
tropticks after the Manncr of thc Anci- 
*ents. 

The fecond, treats of Me Syjlem of the 
JVorld) or of Cofmography, U\hich I thought 
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might prove more ufcful than the general 
Queftions thát are ufually propofed in the 
common Booksof natural Philofophy, which 
are as it were Commentaries upon Ariflotles 
Books concerning the World, I have alfo 
treated of the Nature of the Stars and 
their Influences. And after having explain- 
ed whercin Gravity and Levity conííft 
(which 1 could not fpeak of in the firft Part, 
not having premifed what was neceffary,) I 
conelude this Part with explaining the Flux 
and Reflux of the Sea. 

The third Part is taken up in explain- 
ing the Nature of the Earth and of ter~ 
reflrial Bodies, that is, of the Bodies con- 
tained in it> or which furround it, as Air> 
Water, Fire, Satis, Oyls 7 Metals, Mine- 
rals 0 a?id Meteors. 

Laftly, I have endeavoured in the fourth 
Part to comprife ali that is hitherto, with 
áriy Certainty, known of the Animal 
Body. 

Ó n e Thing perhaps will be obferved in 
the Mcthod I have taken, vi&. that I have 
becn pretty long and particular, in explain- 
ing, in the firft Part of this Book, all the fenfí- 
ble Qualitics, which Philofophers ufually 
cxplain, and that but briefly, at the End of 
tlielr Trcatifes of Philofophy, in which they 
comment upon thefe Books of Ariflotles 
concerning the SouL The Reaíbn of which 
is> becaufe this tcaches listo know ourfelvcs, 
and becaufe hereby we are feafonably freed 
from a popu 1 } Hrrour, and a Prejudice 

which. 
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which \ve have entcrtained from our In- 
fancy, which I havc known by Expericncc 
a grcat many ncvcr to have bccn able to get 
ridof, not evcn aftcr thcy have gone through 
their whole Courfe of Le&urcs, but have 
brought back from the Schools thofe Ha- 
bits they carricd thither, viz,. the afcribing 
their own Senfations to the Obje&s which 
caufc them, and the confidering thefc Sen- 
fations as Qualities in the Objcfts. 

Further, you will not find a great 
many Things in this whole Trcatifc con- 
trary to Artfiotle $ but you will find more 
than I could wifti that are contrary to moft « 
of the Commentators upon him : And be- 
íídes this, you will meet with a great ma- 
ny Things, which neithcr Artfiotle ñor his 
Followers havc treated of at all, which I 
have howcvcr judged more ufeful than ma- 
ny othcrs which Philofophers have wholly 
imploycd themlclvcs in. And in all this í 
did not think it very ill in me to depart 
from lome particular Notions, when I 
found that thcíc Notions were difagreeablc 
to Truth. 

But what has very much abated thofc 
Scruplcs which I had about this Matter, is, 
rhat when I carne to compare thofe Places in 
this Trcatifc which are contrary to Artfio- 
tle, with the Writings of the publick Pro- 
fcíibrs of his Philolbphy, I could not find near 
ío many inmy own Works as in the Works 
of othcrs. And without cnumerating the 
Particulars, it is eafv to bC (atisfied herein, 
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if \ve do but conítder, that there is fcarce 
any Queftion in Controverfy, but one half 
of them draw Concluííons direítly contra- 
ry to the othcr half. Whcnce it follows, 
that \ve muft neceífarily find in the Writings 
of thofe who profcfs to teach the Do&rines 
of Arifiotle^ as many Places agaiñft him as 
for him. 

But thougli all the Philofophers did a- 
gree with each othcr and with Ariftotle 7 I 
don t fee that this Agreement of < theirs 
ought to forec me to be of their Opinions, 
ñor that Philofophers can pretend that I 
1 am obliged to follow them, in what I am 
fuliy perfuaded and convinced they are in 
the wrong of. For fince it is the Cuftom 
with them to propofe the Matters which they 
treat of, in the Form of Queftions, this 
very doubting Manner of theirs íhows that 
therc is a perfett Liberty of taking that Side 
which we think to be moft reafonablc. In 
what Manner my good Intentions will be 
reccived Time will íhow. Howevcr, I am 
preparing a Latin Verííon for the Ufe of 
Forcigncrs, with whom I hope to meet 
with a favourable Reception. 

■¡ít? % W *V *» 
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C H A P. L 

fbe Meaning of the Word Phyftcks^ and the Man- 
ner of treatingfuch a Subjeíl. 

HIS Word, Phyfefo, ílrictly fpeaking, and t. Tht 
accordingto the Ecymology of ir, íignihes f^mÁ ^ 
no more íhan Natural ^ buc we hcre ufe plyfaks, 
it co fignify the Knowledge of natural 
ThingSa that is, ítiat Knowledge which 
leadsustothe Reafonsand Caufesof evc- 
ry Effed which Nature produces, . 
2. Butbecaule we mult firít itudy natural Philofophy, z.rhjtitU 
before we can be cerrilh whetherchere be any fuch thirig «"Mfstoft^ 
&s PLyfzch or no ; I ftiould not proceed in a propev Me- %£]plTu 
thod, if I íhould hcre undertake to refolve chis Difficulty. 

I B líhaU 
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I (hall not therefore at all iníift on this, ñor any other 
Queftions which are commonly called prevwusoncs. We 
had betcer at firft remam in fome kind of Doubt about 
thefe fort of Queftions ; buc fuch a Doubt only, as ought 
not in the leaft to hinder us from uíing our utmoft En- 
deavours to acquire this Knowledge, and to obtain thé End 
propofed, without negleéting any Thing, that may ferve to 
illuftrate the Truth, and explain the Effefts of Nature. 
fr tkatth* OneThing we ought particularly to take notice of, 
Notionsoftbe and that is, that all They who apply tbemfelves to theStu- 
f e 7njt"r¡0Hs7 °f Natural Fhilofephy, are not Perfons utterly ignorant ; 

for by their Converfation withlearned Men, by readingof 
Books, by Experiments, and particular Obfervations, their 
Minds are filled with variety of Notions. Bu t becaufe, per- 
haps, theyhave given too much Credittothe Reportsof 
others, or perhaps have not throughly examined what they 
have received by their own Senfes, or have impofed upon 
themfelvcs by falfe Reafoning ; therefore we are not to 
think, that thcre is any great Advantage to be had from 
that Knowledge which is got by thefe Means : On the 
contrary, ic may be very injurious, becaufe the Errors ira- 
bibed in our tender Age, before we could make a right 
Ufe of our Reafon, may caufe us to fall into ítill greater 
ones. 

4. That they 4. Wherefore if we would proceed regularly, wemuft 
Txwintd"' afideallourold Prejudices, and rejeftthemas falfe ; not 
that we are immediately to embrace the contrary Opini- 
ons as true, but only ib to difpofe our Minds, as to give 
Credit only to thoíe Things which we have throughly 
examined; and to begin natural Philofophy at the very Be- 
ginning. But feeing this is a very difficult Task, and ic 
is hará to bring our felves to ir, becaufe we eafily per- 
fwade our felves, that araongft the Errors that have private- 
ly crept in, there have been alfo a great many Truths, 
which ought by no means tobe rejefted; we will there- 
fore go in the common Method, and retaining as ma- 
ny, of our antient Opinions as we can, we will endeav- 
our to lighten that Burden which cannot but be very heavy. 
And we muíl be very unreafonable indeed, if we will not 
review our oíd Notions, and fubmit them to a freíh Ex- 
amination. 



I 
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CHAP. II. 

An Éxamination of the Notions that precede the 
Study of Natural Philofophy. 

THE Notions which precede the Study of Natural uTheWhíé 
Philofophy, may be reduced to two general Heads. °{^ r ^ 
For firít, we know that there are Thmgs tgzWj exifti?ig in mJyíTcZi- 
the World j and from henee we think we know, at leaft prended 
in part, uobat they are. Thefe two Confiderations are prin- #^¿, # íwo 
cipally to be attended to, that our propofed Examination 
may be as univerfal as poíTible. Let us firíl fee what Mo- 
tives there are to induce us tobclieve, that there arecertain 
Thi?igs really exifting in the World ¿ and then let us fee whac 
Realbn we have to believe them to be fucb as we judge 
them to be. 

2. And to begin withourown felves,- we know by ex- 2>Ho»t*e 
perience, that we are capable of diverfe Thoughts, which ^w/^/of 
cannot be in us, but they muíl be perceived. The Idea our ovan Ex- 
of Exiftenceis oneof thefe Thoughts ; and our natural Rea- iflwe. • 
fon teaches, that Nothhig can have no Froperties, and that 

nvhat tb'mks, muft exift. Henee it is plain how we come 
by the Knowledge of our own Exiftence. For every Man 
muft neccíTarily reafon in this manner : I think ; that which 
thinksmuftof neceflity therefore I exift. 

3. A Man who comes to the Knowledge of his Exift- \.Ti>at onr 
encein this manner, knowshimfelf only to be fomething ^¡ 0 n J„" ons 
that exifts, the Idea of which does not include Extenjion fioner than 
in it. It is true, he may have an Idea of a Thing extended °¡"^\*h™* e 
into Lengtb, Breadth, and Heigbt; but becaufe this Idea l" 0 "aifyd¡- 
does not at all include Tbought in it, the Thing that thinks, P' ma 

and the Thing that is extended, are to be looked upon as 
two Things really difFerent from each other ; and there is 
no Reafon hitherto for fuch a Perfon to think himfelf an 
extended Thing. And becaufe That which tbinks, which 
is in us 3 which we know before all other Thing?, which 
we imagine not to be extended, is what we cali our Soul 
or Spirity and That which we conceive to be extended in 
Length, Breadth, and Height, and to which we imagine 
Thought does not bclong, is what we cali our Body it is 
evidente that our Soul cf^Spirit is known to us fooner than 
our Bodj\ 
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4^ Thatvet 
have noother 
knotvled^eof 
the Exijicr.ce 
of thofc 2o- 
dies of vohich 
the World is 
compofedy bnt 
by the dijfe- 
rent rvays of 
knowing that 
arein v.s. 
f. Whatthtfe 
Ways o f 
K¿iowled¿e 
are. 

6. What is 
meantby Per- 
ception or l~ 
maginutiun. 



y. Whatis 
meatit by 
Judgement. 



8 . What is 
meantbydca- 
fon. 



9. Whatis 
meaut by Se ri- 
fa! ion. 
10. IhatPer- 
ception alone 
is not a ftijji- 
cifTit sAffit- 
ranee of the 
Exi fieme of 
any Thinjr. 

f 1 . Neirner 
doe* J udge- 
m ént alone 
futí) . mvinee 
Mfaf the £a- 
ijlf>n< of 



4. As to thofc Bodies of which the World is compofed, 
(amongft which our own is to be reckoned) k is certaia 
we cannot know that they exift, but by the different Ways 
of K?iowledge which are in us ¿ and in order to know if we 
have raadea righc Ufeof them> we will here confider each 
of them diftinftly. 

5. The different #fyíof Knowledge that are in us, may 
all be reduced to thefe Four : viz. Ferception, Judgement, 
Reafi?i y and Senfation. 

6. By Ferception is meant (imple Appreheníion, or the 
limpie Idea which we have of Things, without affirming 
or denyingany thing concerning them} whether this Idea 
raifesany ímage in our Minds, and foiscalied I?nagi?iation, 
or raifes no Image, and fo has oniy the general Ñame of 
Ferception given to it. . Thus when we hear the Word Tree y 
the Idea which we then form in our Minds, is an Imagina- 
tion; but when we fpeak of a Thing which cannot be 
reprefented by any Imagc, as of Doubtfuhiefs ; the Idea 
which we then have, is only íimple Ferception. 

7. Judgement is the joining or disjoiningof twoThings by 
the Mind, when, according to the different mannerof its 
conceiving thcm, it affirms or deniesthcone or theother. 
Thus whcnwefay, that the Earth is round, wejoin toge- 
ther the rwo Things which we underíland by the Words 
Earth and Roundnefs, and this is called Judgement: So alfo 
when we fay thac the Earth is not round, that is, disjoin 
thofe W ords ; this is alfo called Judgement. 

8. Reajbn is a Judgement that depends upon a former 
Judgement. For Example: AfcerI have judged, that no 
even Number can be compounded of five odd Number s, and al- 
fo, that the Nu?nber ^jpwenty is an even Number, and thence 
conclude, that the Number T<we?ity cannot be . divided into 
-five odd Numbers, this is called, Reaforimg. 

9. Senfation^ is Touchhig, Swe/iing, lafling, Uearing and 
Seeing. 

10. Firft, itisevident, that the bare Ferception oí aThing 
is not füfficient to convince usthat the Thing it felf exifts ; 
for fnftance, becaufe 1 czn conceive 2. Triangle, it does by 
no means from thence folio w, that a Triangle exifts. 

it. It is certainalibj that our Judgeme?;t alonéis not füf- 
ficient to convince us of theExiftence of any Thing. For 
though we cannot help paíTing our Judgeme?ft upon many 
Things ; for Inftance, Thatif *t<ivo7h'mgs heequ <i ¿o aThird> 
they are equal to each otber ; that if ](^uals k> adaed to Equals^ . 
thehr Srnns will be ee¡ual y &c, nocwithftanding which, we 
do not cercainly know, thac any Things that are equaí or 
: 1 ' ame- 
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unequal exift, and the Truth of our Judgemznt agrees only 
to the Things that may poflibly exift. 

12. We may alio reafon innnirely various ways; and by ^\ That 
this means al) che Mathematical Truths are difcovered, n ltconÍTr!ce 
which are lo different from one another, and from the w that any 
Principies from which thcy are deduced : But becaufe the ^¡¡^f* 1 ^ 
Confequences have a ftriét Relation to the Antecedents, and fehes. °* r 
can contain no more in them than they ; and we have al- 

rcady feen thac our Judgeyneyit does not prove that any Thmg 
exifts; it folio ws, that our Reafonmg proves no more than 
this, that Things without us may poffibly exift. 

13. Howcver, 1 there is0?*?Exceptionto this Rule, and 

that is, God: For whoever has the Idea of Him, may by %aylfp^- d 
Reaíbn be aílured of his Exiftence, if he be confidéred as ™4by R ea - 
a Being every way perfect, and if Exiftence be owned to &" m 
be a Perfección. Butlfhallnot hereenterinto the Particulars 
of this Demonftration,* theDignkyof this Subje&merks 
to be treated of particularly by it felf. 

14. But fince weare here fpeakingonly of natural Things, H- That we 
and our Perception, Judge?nc?it 3 and Reafon alone do not *ufe% l *msm- 
prove their Exiftence, we muft certairily have recouríe to fes to prove, 
our Senfes before we can judge that they exift. And we í^','*^. ¿ 
cannot know whetherour Seujh do fufficiently prove this, ou™h! ™:¡:~ 
ñor in what manner they prove it, unlefs we firft define 

what we mean by Smfatlon. 

15. Long Cuito m makes us many times reafon wich fo *r> The vv ay 
much eafe and rcadinefs, that very often, Reafon and Se?i- 'j¡¡£}}"¿l at 
fat'ton go together, when we think that Se?ifation only is Senfation is, 
concerned: WhereforJthat we may not confound the one 

yritti the other, and fo be led into Error, let us examine 
this Matter in other Perfons. Let us fuppofe a Man juft 
born, and that he was in an extraordinary manner endued 
withthe Judgementand Prudenceof a grown Perfon * and, 
that we may examine only oneSenfeat a time, let us fup- 
pofe that his Eyes are not yet open, and, that he is put 
into a Place, where there is no kind oí Smell or Noife. 

16. Now inorder to find out wbat the Senfe of Feelbig it-U* B*< 
is; let this Man's Arm be prick'd wich a Needle. It is Jg* a 
manifeft, that he wiÜ feel the fame fort of Pain that we 

feel, when at any time we are pricked wich a Needle, 
becaufe we fuppofe him tp be fuch a fort of a Man as we 



I There is one ExeeptknJ Ho' v the 
Idea of God proves his Exiftence. 
SecCartef. Princip. Part. i Mr tic. 
14. and Re«is Metaphyf. Ub. I. 
Pan» 1. Cba}.$. Buc chisis toonice 



and fubrlí an Argument ; that drawn 
from the Variecy, Beauty» Order/ánd 
Difpofuion of the Creation, doés 
much more fully and ílrongly iníer a 
God. 
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17. That xoe 
Jeel thcpricle- 
9Mg¡ and no- 
thing elfe. 



are : Now abítra&edly from any Judgment or Reafoning, 
it is evidenc, that Senfation in this Man is nothing elfe, 
buc the being affected with a certain Pain, which belongs 
to himfelf only. So that if any Perfon were fo weak as 
to believe, that a like Pain was in the Needle, we fhould 
certainly know for all that, that it was not the very Pain 
which the Manby Senfation felt. 

j 7. Let us make fome Refleítion here : In the Senfation 
now mentioned, there are four Things obfervable : Firft, 
A Man capable of Senfation ; Secondly, A Needle, or the 
Objeót that raifes the Senfation ; Thirdly, The Attion of a 
Nétfdfe upon the Body, in which it produces fomeChange: 
Laftly, The Ejfeft of the Acíion of the Needle, a?id of the 
Tajjion of the Boay, namely, the Pricking, or the Pain. 
Nowfince'tis this Laft only that is known, wemufl: con- 
elude, that this Senfation not being attended with any 
Judgement or Reafon, is nothing elfe but a confufed Per- 
ception ariíing from the new State of theMind, which does 
not any way make known to us this new State, ñor the 
external Objeft which caufesit, andis the Occaíion of ths 
Se?¡fation. 

it.TbU 18. From what has beenfaid of that Pain which iscau- 
awpieteachcs f e d by a Needle, it is eafy to apprehend the fame thing of 
JÍ^OT^o/theother Sortof Senfations, fuch as Feeling, Tafiing, and 
' Tttimg.Tafi- S?»e!lir/g. For fuppofe the naked Arm of the forementi- 

tf™?/™ 1 ' onec ^ ^ cr ^ on 10 be Mghdy touched with a Feather, or 
ug are ' any other foft Thing ; fuppofe a red-hot Coal, or a Piece of 
Ice to be laid on any part of his Body fuppoíé a Drop of 
Wins poured onhis Tongue, or a Rofe, orany other fweet- 
fmelling Thi?ig put to him ¿ we can eafily underftand, that 
the Tukling, the Heat, the Cold, the Tafte 3 and the Smell, 
which this Man perceives, are all within himfelf, and be- 
long to him in the fame manner as the Pain did. 
x 9 . Ariftotle ■ 19- And fince there is noReafon why we fhould think 
kad«oodRca- differently of the Senfations of Hearing and Seeing than of 
^th£sñ™¿ the others, wemay lookupon it as certain, that&wW, and 
9 Hond ?af- Light, and Colours, are as much in us as Pain or Tickling. 

Wherefore we may fay with Ariftotle, * that all Senfatim is 
a kindof Paffion, and when we have any Senfauion, what-r 
ever fort it be., we know very well what the Objeds raife 
ín us, but we don't know what they are in themfelves. 



fon were the 
.{ame, 



r. Arifior. de Anima. Lib. 2. cap. 
5. Serjfation con/ífls inheing fut into 
Motion ? and it a fort of Pajfion> as 
was faid$rfors¡ for there feems t» be 



fome Change or Alterathn made ¡n 
«/, 1 . ';1 again, chap, 1 1 • Senfation is 
a ¡07 1 of Paffion, 
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20. But tbis is not the general Opinión of Mankind, 20. *a vni~ 
who, on the coñtrary, are apt to think, thar the Sound & ar Error * 
which they hear, is in the Air> or in the fotmding Body as 

they cali it ; fo alfo that the Light and Colours which they 
fee, are in the Víame or the Tapefiry which they look upon ¿ 
and the Reafonof itisthis, becaufewe donotfeel 1 Sou?id, 
and Lighty and Colours within our felves, as we do Tam 
and Tuklingy but aferibe thera to external Things, andbe- 
fides, the Colours which we fee, oftentimes feem to be 
much bigger than our felves. 

21. But to ihow that thefe Reafons are not of any zunec^ 
Weight, we need only coníider, that very often we have 

a Perception of a Multitude of Things, which we think many 
are without us, and are a great deal bigger than our felves, rmmtu 
when at the fame time there really is nothing without us> 
that is the Caufe of that Percepción. 

22. Firft 7 In Dreams we very often hear Sounds, and* 2 .*- *• 
fee Colours, in the íamc manner as if we were awake, and r,menU 
we aferibe thofe Sounds and Colours to external Objedtsi 

and we imagine thofe Colours to be much larger than our 
felves; though there is indeed nothing without us* to which 
they cantruly beaferibed. 

23. Seco?idly, Perfons in a Phrenfie 9 or in a violent 23. ir. £*- 
Fever, fee alfo Things without them, which really are * climent - 
not fo. 

24. Thirdly, We often hear a Ringt?ig in our Ears, or a 14. ni. Ét 
certain Sound v/hich we judge to be ac a great diííance, f ^r,wwf, 
when the Caufe of it is very near us. 

25. Fourthly, A Ca?idle, or any other fmall Objed, at a *J\ 1V - E *~ 
little diftance, appears double toa Perfonin Drink; or if t trtment * 
we prefs the Córner of our Eye with our Finger ¿ ib thac 

there will thenappear to be two Objedts, when we certain- 
lyknow, that there really is but one. 



1. Sound, and Light) and Colours, 
&c) Inorder to account for theíe 
Prejudices, we may óbferve* i.That 
Pain and Tickling do much more 
ílrongly affecT: us, and make a greater 
Chaneein the State of the Mind, than 
Sound, and Light, and Colours j ib 
that they are fooner and more eafily 
taken notice of, and imagined to be- 
longtous, andtobeinus. 2. When 
Sound, and Light, and Colours, are 
at firíl perceived, there is always 
fomething befoire us, that ( ?£s upon 
us, and to which we afcruS them : 
$uc Paia and Tickling often ariíe 



from an ínvifible Alteration of tha 
fmall Particles of the Body, that is, 
from a Caufe at firft unknown tous : 
Thertforc we are a long while ufed to 
look upon thefe as íbmething in us ; 
* cí II there appears 10 be íbmething 
without us, to which they may be 
aferibed ; and afterwards, when we 
do fometimes experience, that they 
proceed from various externalThings, 
weare ftill apt to think, that they 
are not i n thofe external Things, but 
in our íélves, becaufe we have beca 
ufed to ;hiok fo. 



26. Fiftb!y> 
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i.6. v. Ex- 26. Fifthfy, If in the Dark we wink with our Eyes up- 
fmmtnt, Qn ^ ^ ^ Cant ¡¡ e aC a i itt i e ¿iftancej we (hall ima- 
gine, that we fee Rays of Light, which feem to ílream 
from the Fíame upwards and downwards in the Air , and 
yet there is no doubt, but that thofe Rays arife from the 
Senfation of him that perceives them, and that out of 
hira they are nothing; ir we confider, that other Perfons 
who look upon the Candle at the fame time, do not fee 
them j and the Perfon himfelf who fees thcm when he 
winks, ceafes to fee them the Moment -that he opens his 
Eyes, and looks more intently. 
17 .There¿s 2 7/ We íhall be morefullyfatisfied, that thefe Rays are 
fmttbing re- not in the Place that we imagine them to be, by this 
IhUEx^tA- Confideration ; If they were there, it would follow, that up- 
ment. ' **" on putting a dark Body bet ween the Eye and the Place where 
they appear to be, theymuílimmediately vanifh, but they 
% do not vanifh, but on the contrary are feen ftill, only a little 
nearer, vtz. betwcen the Eye and the dark Body thatinterpo- 
fes. But that which is moft obfervablein this Experiment, 
is, that if the dark Body be raifed by little and litde, as if the 
lower Rays were intended wholly to be hidden by its In- 
terpofition, they will be ftill feen, when the upper ones 
wholly difappear; which could not be, if the Rays were 
really in the Place which they feemto be in. 
a8. vi. Ex* ^ iXt ^b ^e ** ee ^e Colours through a triangular 

feriment. Glafs Prifm> very bright, and exa&ly like the Colours 
to the Rainbowj thefe we certainly know are not where 
they appcar to be. 
29. vn. Ex- 29. Of this kind are the Experiments of Look'mg-Glaf- 
penmcut. J¿ s ¿nidMultiplying-Glaffes, which reprefent Objccts rous, 

where we are ture they are not. 
5o:viii.e.v- 30. We muft not here omit an Experiment of thofe 
fcrimmt. Perfons who have loft any of their Limbs, an Arm, or 
a Leg, who, many Months, and fometimes many Ycars 
after they are cured, feel frequent Prickings, and other 
Senfations, which they cannoc help judging to be with- 
ouc them, viz. in thofe Places where their Fingers or 
Toes would have been, if they had not becn cut off. 
This Judgement is evidently a Miftake, it being certain, that 
this Senfation is within thcmfelves, and not where they 
takc it to be. 

-r. a Dif- 3 r - This Experiment, together with al! the foregoing 
jicuhy tohlch ones* plainly íhow, that we have within our felves the 
anfrs from £ cn j a ü ons 0 f m any Thinps, which we cannot help think- 

íhr iommort . . , 111 r~>> t 

c,:fírm 0 f ingare without us, though they re¿-.?y are not; and were 
it not for che common Way of Speaking, which is theu- 

fual 



Chap. 2. of Natural Philosophy. 9 

íiial Reafon given, we ought wltolly to lay afide thac vul- 
gar Noción, which we have entertained in our Minds 
from our Infancy, vi*», that they are vritkout us. For 
(may any one fay) as he who touches a Stick, has reafon 
to believe, that the Scick is fomething without him that 
touches it • fo when any one íays, that he fees a Colour, 
he has Reafon to fay, that the Colour which he fees, is 
fomething different from him that fees it, and beiongs to 
the Objed. 

32. Butitis eafyto getclearof this Difficulty, if weob- $í>Tkr.eom- 
ferve, that all Languages do not afford equal Plenty oíj^ct 
Words upon every Subjecl:. Thus for Example, in the pUwedl 
Latín Tongue, the Wórd Animal is üfed to exprefs 
the Kindj under which the whole Species of Animáis is 
contained; the Words Manmá Horfe, are ufed to figni- 
fy thofe Species ; and the Words Peter and Paul, Buce- 
phalus and Bayard, to fignify the Individuáis of thofe Spe- 
cies: But the Cafe is different intheprefent Subjedfc," we 
ufe indeed in our Language the Word Senfatton, by which 
we underftand, in general, every Percepción which we have 
by the means of Bodies ; we have alfo the Words Feeling, 
Tafcing, Syneltmg, and Hearbtg, to fignify the particular Spe* 
cies of thoíe Senfations ; but if we would defeend to any 
thing ftill more particular m 7 we then want Words, and are 
forced to make ufe of a general Ñame, with which we 
only joyn fomeotherWord, to determine its Signification : 
Whence ic follows, that when we fay, for Example, that 
Sí» feel the Heat, or that «u?<? fee the Colour if we forbear 
Reafoning about them, and attend only to the bare Sen- 
fation ; the Peelwg ought no otherwife to be diftinguifhed 
from the Heat, ñor the See'mg from the Colour, than in 
any Species, 1 the Genus is diftinguifhed from the Diffe* 
réheé: For the Colour and the Heat are Senfations which 
bclong to our own felves only 3 and are nothing more than 
our own Perceptions. 



I.- The Grnus is difiingtufhed, &c.) 
The Auihor's Meaning is thi*, thac 
many Pcople are led into Error, by 
the Forms of fpeaking ; as when by 
reaíon or theFewnefsof Words, our 
Meaning cannot be exprefled but by 
more Words than one j thus when we 
íay, ihatwcfec Re/i?icfs> or feel He.it; 
ihey ío underftand ic ? as it by one 
of cheíe Words we intended to figni- 
fy tne Senfation ic íélfj and by the 
ocher, to íignify íñmething v*^ouc 
us, which is the Cauíe of that Sen- 
fation. Now ii whac wecall/ccjfl£ 



Rednefs, zndfee/t'ng híeat could be ex- 
preíTed by one word, asPam 3 which 
is the fame Thing zsfecltng Pót/t, or 
Tichl'ntg, which is the íame as fte!- 
in% Tfcblingi are exprefled by one 
Word ; we íhould eafily apprehend> 
thac the Rednefs which we perceive 
by our Sight, and the Heat which 
we perceive by our Fccltngy are no 
more withouius, than the Pamwh'ich 
we ieei when our Arm is pricked 
with a Needle s or the Tilkl¡n& when 
it is couched liglulj/ with a Feather. 

33. Thougb 
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i^tlt^therl 33* Though I ha ve been already toolong in íliowiug 
uTetmxt*' ^at whrt w * perceive fimply by Sight, i$ wholly withm our 
jigbund Jeives; I would yec make appear the entire Conformity 
Fcetmg. there jg b ecw j xt seeing and Feelmg. Let us confider then, 
thac when an Objeót of Feelwgiñe&s the Body but lightly, 
it raifes in us indeed a real Senfation, but ic is fo vveak 
an one, that ic is gone as foon as the Objefl: ceafes 
to touch the Organ of Senfation; fo likewife, if the Ob- 
ject of Sighc be weak, it is no íboner removed from our 
Eyes, but we ceafe to fee ic. And as an Obje¿t of VeeU 
ingy which ftrikes us vvith a greater Forcé, excites a Sen- 
fation, which remains afcericisfeparated from the Organ; 
in the fame manner alfo, a very ftrong Obje£t of Sight, 
raiíes a brighc Senfation, which continúes for fome time, 
though we do not look upon ic, buc turn our Head ano- 
ther way. Thus if any one looksfull upon the Sun, and 
immediately goes into a dark Place, he will fee the Sun 
there, and fome Sparklings of it. 
ItvJmldT ^ rom W ^ at ^ as Dee n faid concerning our and 

ufelffeverai ^ e Manmr of Se?ifatio7i, ic is evident, that they make 
Amanso/ known to us only what is in us, and belongs to us; it is 

Knorvlcdge ^ certa i ní t h at t h e y are not a j Qne f U ffi C Íent tO DrOVC 

tn arder tobe . . ' i • i i 

convmccdtkat to us, that any Ihing ac all exifts withouc us which does 
noí k e ^ on ? to us > anc * C ^ ,s taving been already íhown of 

mt ou us. €VeT y particular Means of Knowledgey we muft neceffarily, 
conclude, that we ha ve made ufe of feveral of thofe Means 
in order to be convinced thac Things do exift wichouc 
us. 

V.Thc Me- 35. The Method we feem tohave proceeded in, isthís. 
thadxchhhwe Y\x% Senfation: Next, weobferve, ThatthisSenfationis 
¿roce* ta, íometimesin our own Power, and fometimes not : Whencc 
wc infer, thac we our felves are noc the fole Caufe of our 
own Senfations ; thac we contribuce fomething cowards 
them, but nocfo much, buc that we depend alfo upon fome 
other Caufe ; and fo we begin to fee, that we do not exift 
alone, but thac 1 there are many other Beings exifting toge- 
ther with us in the World. 
.5. TbfEx- 3& Whoever acknowledges this Truth, muft confeís, 
t/fenu of thac he has been in an Error fo long as he thoughc chat the 
xabubjfur" Exiftence of Things wkhout him was proved by his Sen- 

Senfcst is 

made buovon I . Tuers are man) other r Beings > Scc.) 
to nt priná- But even this does not íeem fuffici- 
p'i'iy hyRtf enrly to demonftrnte, thac corpórea! 
for.ng. Things exiíl: end indeed it do?s 

noc feem capabie of a ítricc uemm* 

Jtratioti. See tiíalbranth. ^Anuot, 

£h¿j>, 10. Xook, j. cf his Starthfifrer 



Truth. We muft acqutcfce in this ; 
Tha: God has not creaced usin íuch 
a nianner>that everyjudgement which 
weCvke of Things exifting withouü 
us, íhould be inevitably fa!fe. See 
Carttf, Prinrif'part z t yArtk* 1. 



fes¿ 
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fes \ for all that thefe can do, is only to be the Occafion of 
knowing them ; and ic is cbiefly from Reaíbning that we 
areafTured of their Exiftence. 

37. In the fame manner aswe conclude from one fin- 37. í/im>w¿ 
gle Senfation, that one Thingexifts; we conclude alfo from 
difFerentSortsof Senfations, that there are difFerent Things njfwtspfti* 
exifting j all which, becaufe we imagine them to be ex- Mu exipwjfc 
tended in Length, Breadth, and Thicknefs, we cali 

B odies. 

38. Amongft thefe Bodies, there is one which we con- ?8. Ho» »* 
fider differently from the reft, and areobliged, in a fpeci- of 
al manner, to look uponas our own ? - not only becaufe it m rown%oay 
isalways prefent with us, bu t alfo, becaufe, when any *» particular. 
Alteración is made in it by other Things, it caufes certain 
Senfations in us¿ and on the other band, certain Thoughts 

in us, produce certain Alcerations in that. Thus if I tuM 
to move my Arm, it is prefently moved ; but if I mff 
to move another Body, that wiÚ not be put into motion 
by my Will alone. 

39. Wemay further obferve, that afrer the foregoing w.Wcare 
Refledions have convinced us that our Body is compo- 7 t fj a( 0 t lj ercarc 
fed of many difFerent Parts, fome of which are the Or- as many 
gansdi Senfation; the difFerent Senfations we have, are ^t'wí^wf" 
no longer a certain Proof of the Exiftence of a Number u f as we 
of Things without us : For there is juft Reafon to fufpe£t 5 havedifferent 
that the fame Objeft may raife difFerent Senfations in us, Sen í aUcm * 
by a&ingupondiffcrent Orgavs; and therefcfrc though the 

Fire by affecting our Eyes when it is at a great diftance, 
raifes the Senfacion or Light j and when it is near, raifes 
the Senfation of Heat by affeding our Hands; yet we 
cannot from henee colled the Exiftence of more than 
one Objeít 

40. There is another Miftake contrary to this, which itis 40. J Pr& 
eafy to fali into, and therefore ought to be avoided. For, C *'¡¡£'¡¡1" 
does it not feem reafonable to determine wich AíTurance C crum 0/ a 
the Exiftence of many Things, without any dangerof be- Namitr of 
ing deceived, if in making ufe of but one Senfe, and em- Thtrí¿s * 
ploying it in but one manner only, it reprefents to us ma- 
ny Objefts at the fame time ? Now that we may not be 
deceived here alfo, we ought to coníider the Médium 
through which the Añionof the Objedl is tranfmitted ¿ 

for Example, a multiplying Glafs makes us fee many Ob- 
jeets at once, when there is only one that really afFe&s 
our Eyes j which íhcfs, that here alfo we may be de- 
ceived, 

41. Thefe 
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41. The síg- Thefe two Obfervations teach us 3 that we ought 
7he NaLs not t© judge rafhiy, ñor at firft Sight, that a Number of 
tohkh we ¿he Things exift : However, after having taken all the Precau- 

tions rcquifite, when we are once plainly and fully con- 
mngSm vinced of their Exiftence, by meansof the differcnr Sen- 
fations which they raife in us ; we cannot help arguing from 
the A£t to the Power, as Philofophers cali it, which is 
very natural to all Perfonsj and thence concluding, that 
thofe Things have within them a Power to affect our 
Senfes : And henee it is 5 that we give Ñames to thofe 
Things, fignifying fuch different Powers. Thus a Body 
which raifes Heat in us, we cali a hot Body ; and the bare 
Power of raiíing this Seníatioh in us, we cali the Heat of 
this Body. 

42. \a Mif- 42. Whence it is plain, that they are deceived, who, be- 
stnMc'liw' *° re * e 5 r nave ft u ^ ie< ^ Philofophy, underíland thefe Words 
tfmrá? m * n a larger Senfe than was faid before ¿ for example, 

who, when we mention the Heat of the Fire, imagine f 
prefently that there is fomething, I know not what, 
in the Fire, like that Heat which the Fire raifes in us ¿ 
for the giving of a mere Ñame oniy to a Thing unknown, 
does not at all make that Thing known to us. 

43. ^fnother 43- They alfo deceive themfelves as foolifhly, though 
MidaU- to appearance, they are more acute, who, in order to 

prove that there is in the Fire fomething, I know not what, 
like that Heat which it excites in us, bid us go near it 
and try : Nojv, though we go near it a thoufand times, 
nay, though we were feorched by ir, all that this de- 
monftrates, is only what the Fire does to us, and not 
what it is in it felf. When we fpeak therefore of the 
Heat, o'r Cold> or Smells* or Soimds, or Ltgbt, or Colours of 
Bodies, to fay, that they are really Things which are propcrly 
Obje&s of our Senfes, is a great Miftake. For he who 
fays this, muir, imagine, that we come to the Know- 
ledge of them by bare Senfation only, wjiich is abfo- 
lutely falfe. 
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CHAP. III. 

íT¿<? Manner of applying Philofophy to particular 
Subjeíís. 

TH E Obfervation which we have now made, is of r. Wc wufi 
ib greac Importance, that ic alone fliows us the true b **f ™. Pr¿m 
Mechod of Philofophy on particular Subjeíts : For from^;¿y^^ 
henee we learn, thac in order to find out what tbeNature 
of any Thing is, we are to fearch for íbme one Particular 
in it, that wül account for all the Effects which Experi- 
ence fhows us it is capable of producing. Thus', if we 
would know what the Heat of the Fire is, we muft en- 
deavour to find out fome particular Thing, by means of 
which, it is capable of producing in us that Sort of Tick- 
% ling, or pleafant agreeable Heat which we feel at a lictle 
diftance from k; and that Sort of Pain, orfcorchingHeat, 
which we feel when we approach too near it ; and the 
íámc Thing muft alfo explain to us, how the Fire comes 
to rarify íbme Bodics, and to harden others, and to diíTolve 
ochers: In aword, it muft explain all me Effe&s that Fire 
produces. And in order to this, we are principally to 
guard againft any Prejudices we may have entertained con- 
cerning it; and not immediately to imagine, that there ¿s 
in the Fire the fame kind of Heat, whether pleafant or 
feorching, which we feel, when at a diftance, or near to it. 
For indeed, there is no more reafon to attribute fuch íort 
of Heat to the Fire, than there is to aferibe the fame 
fort of Pain co the Needle, which we feel when we are 
prick'd by it ^ and as he would without all doubt be de- 
ceived, who lhould aferibe the fame Pain that we feel to 
the Needle ¿ and would after this, labour to no purpofe, 
in trying to find out the Nature of it ; fo likewiíe would 
it be in vain, after having aferibed to the Fire that (ore 
of Heat which we our felves feel upon that (DccaGon, to 
artempt philofophically to explain the Nature of Fire¿ 
for nothing folid can be built upon fo bad a Foundation* 
nothing but Conjetures and Chimera's. 

2. What is now faid of Heat, may be applied to all 2. PVhen our 
other Things : And by this Rule, every Thing hereafter is C Jff c £ H Z" a¡ 
to be examined. If that which we fix upon, to explain \ mt [ JJ" 
the particular Nature c^any Thing, do not account clear- "he* »«¿ 
ly and plainly íor every Property of that Thing, or if it 
he évidéntly concradicted by any one Experimenta then 

we 
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we are to look úpon our Conjedure as falíe,* butifitper- 
fedly agrees with all the Properties of the Thing, then 
we may eñeemitwcll grounded, and ic may pafsfor ve- 
ry probable. 

l.Wernttfl 7. Thus we muft content our felves for the mofl: part, 
ÍZnLTJt- t0 oüt k° w Things may be,- without pretending to come 
tmt xoith to a certain Knowledge and Determination of what they 
frobabMty. rea Hy are . f or t h ere may poííibly be different Caufes ca- 
pable of próducing the fame Effed, *which we have no 
Means of explaining. 
q.mena 4. Now as he that undertakes to decypher a Letter, 
m'lyteaíhw- ** n ° s out an Alphabet fo much the more probable, as it 
<d vtry ¡to- anfwers to the Words with the feweft Suppofitions • fo 
bable. we ma y affirm of that Conjedure concerning the Nature 
of any Thing, that it ¿5 the more probable, by how much 
the more fimple ic is, by how much the fewer Properties 
were hadin view, and byhow much the more Properties, 
different from each other, can be explained by it. Thus, f) 
for Example ; if having taken notice only of four Pro- 
perties of a Thing, we form fuch a Notion of it, that the 
Conjedure we make to explain them, will hold as ftrong 
for twenty Properties which we find to be in it ; it is cer- 
tain, that thefe are'fo many Proofs that our Conjedure 
is very good. 

f . Whena 5. And indeed there may be fo many, and fo very dif- 
Conjceinreis f erenC Properties in the fame Thing, that we fhall find it 
hctiív7dfor very difficult to believe, that they can be explained two 
aTmth. different ways. In which Cafe, our Conjedure is not 
only to be looked upon as highly probable, but we have 
Reafon to believe it to be the veryTruth. 

6. Laftly, To prevent any Scruples that may afterwards 
'Tínnfth ar ^ e ' we mu ^ con ^ er ' rnar > í our Conjedure be other- 
aCohje^'tlre vv ^ e we ^ grounded, it docs not lofe its Probability, be- 
thath mil caufe we cannot upon the Spot explain by it a Property, 
grumaed. w hich appears from fome new Experimenta or which we 
did not before think of : For it is one Thing to know cer- 
tainly, that a Conjedure is contrary to Experience j and 
another Thing, not to fee how ic agrees toit} forthough 
we do not at all lee the Agreement, it does not from thence 
follow, that ic is repugnant. And ic may be, though we 
don't fee it to Day, we may fee it to Morrow ; or others 
who can fee further than we, may at one timeor other dif- 
* v*rt 11. cover it. Thus, as we ftiallfee # afterwards, Telefcopes 
2r/;V H# which were not in ufe till our Da$ c , have confirmed the 
mc.j. HypotheGsof Copernicus> co?icerni?igtbe Motion of Venus and 
Mercury, which íeemed not very welltoagree with the dtf? 
ferent Magnitud* of Vclius at different times. Cha p r 
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CHAP. IV. 

./f Caution concerning Words. 

SI N C E we are accuftomed to conneft our Thoughts i. That we 
witta our Words, and oftentimes attend more to the e $¿%°™£ 
Words than to the Things fignified by them ; that we M* an \ng *¿ 
may not for the futurebe ledintoMiftakeby Words, we den* t undea 
fhall not make ufe of any here, ñor have regard to any, ^ 
whofe Meaning we do not clearly underftand. Where- 
fore in this Treatife we fhall wholly negled fuch fpecious 
Words as A?itiperi(la(is, Sympathy, Antipathy^ a Defire of 
Union, Contrariety, and the üke. And as we do not ufe 
them our felves, fo we fhall have no regard to them from 
otherSj unlefs theytellus, very clearly and diftin&ly, what 
they mean by them, and how we are to underftand them. 

Left therefore we íhould fail into that Fault which we 
condemn in others, we (hall here define the Terms of Art> 
which, after the Example of moft Philofophers, we fhall 
make ufe oh 

2. The Word Being figniflesonly that which hor exifts^ Wkatis 
for that which does not exift, is indeed nothing. For if ™ e ™¿** * 
any Thing be to exift next Year, we may affirm, that at 
prefent it is nothing, and it is only the Idea which we 

have of it, that is any Thing. 

3. We underftand by Subjíance here a Thing which we 3. What U 
conceive to fubfift of it felf, independent of any other b * 
created Thing: Thus aPiece of Wax is aSubftance, be- ttJame ' 
caufe we conceive it to fubliíl of itfelf, independent of 

any other created Thing. 

4. Obferve here, that I don't fay abfolutely, that a Sub- 4. That we 
flanee is a Thing which fubfiíts of it felf; but that it is 

a Thing which we conceive to fubfiftof it felf, which I fay xwWng **ut 
on purpofe to make this Definición of ufe. For though ideas of them. 
I know very well, that our Conceptions or Imaginations 
lay no Neceílity upon the Things thewjelvesy yet they are 
neceífary towards ourjudging oí them, becaufe we know 
Things from our Idea's only, and we ought always to judge 
according to our Thoughts. 

5. We cali that a Mode, or Manner of Exifting^ or an s- Whnt {s 
Accidenty which we co^jeive neceffarily to depend upon ™*™ hy 4 
fome Subftance. Thus, becaufe we cannot pofíibly con* 4x0 
ceive the Roundnefs of a Globule of Wax to fubfift with- 

ouc 
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out the Wax, therefore we cali ic a Mode or Ma?i7ier of 

exijling, or an Accidenta 
Mode*L*n ^ Y0U1 wnence * c follows, that a Mode, or mi Acci~ 

be\ran^7rcd^ ent -> cannot be transferred from that Subílance which is 
from one Snb- the Subject of it, to any other Subílance ; for if it could, 
^h!r!° m °' IC wou ^ nocthen have depended entirely upon the firfb 

Subílance when it was in it, which is abfurd. 

7. what is 7- By the Word ^ualitj we mean that, by which a 
igant by a Thing is denominatedy/tó ; Thus that in the Fire, what- 
^ a ever it be, which has a Power to raiíe the SenTation of 

Heat in us, we cali a Qualtiy of the Fire, becaule it is 
from this that the Fire is faid to be hot. 

8. rhat the 8. That which is co be feared here, and which hath 
word ^uatity made lome over-fcrupulous Perfons wifh that this Word 
h tTrm7nate dt ~ were never ufed > buc wholl y ^PP^íTed, is, that fome Men 

Significatiortt 

fooliíhly think, that they are very knowing, if they can 
but ¡i home- but apply this Word, and fome other of the like Sort, to 
ver ufefui. eX p re £ a xhing which they do not at all underítand. 

However, I cannot agree to them, but think it fufficient, 
if we do not ufe it in a bad Sen fe. For it íeems to me 
(as it did formerly to Ariftotk) to be very properly ufed 
for that in general, whatever it be, which we conceive 
to belong to a Subjeft, and on the account of which, we 
gtve a particular Ñame to ic. Thus, until we clearly and 
diftinclly underíland what the Hcat of the Fire is, wemay 
cali it a Gyuality of the Fire. 

9. What is 9. The Words Vertue ovFacu/ty, in any Subjeít, figni- 
Ty P rds b Ver be ^ * n J? enera ^ tne P°w er which a Thing has to produce 
mJfZIu fome Effecl in another Thing. Thus what we juíl now 
ty. called a Quality 3 upon this Account, that the Fire is from 

thence denominated hot ¿ may alfo be called a Vertue of 
the Fire, if we confider, that it is from this¡ though we 
know not what it is, chat the Fire can heat any Thing. 
ro. vvhat 10. The EJfeme of a Thing, is that which it principal- 
^Thfri ^ ^ * s> or t ^ lac wr)lcri confutes the tature of it, and by 
mg * which it is what it is : Thus the EJfe?ice of a right-lined 
Triangle confifts in this, that it is a Figure termiríated by 
three right Lines. From whence ic is evident, that al- 
lowing the Ejfevce of a Thing, is allowing the Thing it 
felfj and on the contrary, takingaway rheEffence, is ta- 
king away the Thing it felf. 
11. vnat II. We cali that an ejfential Property of a Thing, which 
the effenúai we conceive fo to belong to the Thing, that it is che 
mnlVj a nece ^ r y Confequence of ics EfTetf»;: : Thus, that any two • 
Siá^s together, are longer than theThird; and that the 
three Angles are equal to two right ones, are Propémas 

that' 



Chap. 4- of Natural Philosophv, tj 

that belong tothe Eflenceof a Triangle; becaufe thefe ib 
belong to ic, that they are a neceíTary Confequence of a 
Figure's being terminaced by chree right Lines. So like- 
wiie it is the ejfenttal Froperty of a right-angled Triangle, 
to havethe Squareof theSide oppofed to the right Angle, 
equal to the Squares of the two other Sides ¿ becauíe 
this fo belongs to this Sort of Triangle, that it neceflarily 
follows from its being right-angled. 

12. We cali that an accidental Troperty of a Thing, or X2 . What 
in general an Accident, which we do not think neceíTary the *ddmdl 
to it; or which fo belongs to it, that it might have been 
without it> and yet not ceafed to have been what it was: 

Thus the Blacknefs in a Triangle is an Accidenta becaufe 0 
this Colour is not neceíTary to a Triangle ; and it may 
be not Black without ceaíing to be a Triangle. 

13. The Produ&ion of Something which beforc was t^.Whath 
not, we cali Generation; thus we fay Fire is generated, 

when we fee Fire where the Wood was befbrej ío like- rktim* 
wife we fay a Chicken is#7/er*ta/, when wefeea Chicken 
in the roomof anEgg. 

14. When aThing is deflroyed, or ceafes to be what i^fytik 
it was befare, we cali it Corruption ; thus we fay it is a ™fa r %¡¡* r ' 
Corruption ot* the Wood, when we fee the Wood nolon- 

ger, but only the Firein the Place of it¿ And inthe fame 
manner we fay an Egg is corrupted* when we fee the Egg 
no longer, but a Chicken in its Place. 

15. A Thing is faid to be altered? when it has under- ij*. What is 
gone fome Change, but not fo great a Change as for us ™™¿%f * e 
not to know it again, or to have a new Ñame given to r *r¿ B4 ^ 
it : Thus when a Piece of Iron, which was before cold, 

is made hot, it is faid to be altered • for this Change is not 
fo great, but we know it to be Iron ftill, and do not 
give a new Ñame to it. We muft take particular Notice 
here, that the Altcration muft make but a modérate 
Change ; for if it be fo great, that we cannot know the 
Thing thus changed 5 we do not then fay thac it is altered, 
but that it is corrupted. 

16. By the firfi "Principies of natural Things, we under- 1 i^vvhath- 
ftand, that which isfirft, and moft fimple in them, orthat^^ r ^ 
of which they are originally compofed, and beyond which pía 0/ not**- 
they cannot be reduced. Thus, the firft Pri?¿ciples of a TAl Thi H^ 
Chicken, are thofe Things which are united togecher to V 
compofe a Chicken, and which are fo fimple, that they 
themfelvesare void of^l Compofnion. 

C 17. Now 
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TfrTkáttki 17. Now Ido not pretend that the foregoing Definí 
^nrm?p¡nif y t | ons concain any fecret Things in them, ñor do I deíign 
nmorethan they fhould país for Things very íublime, as fome Philo- 
'¡nth^Deñn^ f°P ners navc done,- but on the contrary, my principal De- 
tifoof ¡henil 6g n in laying them down here, was no otherthan to ex- 
plain the Meaning of the Terms which I have defined fo 
diftin&ly, that no one might be deceived, in putting any 
other Senfe upon them more enlarged or reftrained ; and 
to do it in fuch a manner, that no Fi&ions might be 
made out of them. 
18. ACanti- I ^ ia ^ nere a dd one Caution about Words, and it 
on about tle is this, That though thofe wliich we cali Nouns fubftantive 
hmTüomu wcrc invented to % ni fy Subftances; and Adjetives and 
sZjamhes. Ver ^ properly íignify only Qualities or Modes, or Man- 
ners of exiftiog or adting; yet there are a great many 
Words, which in Grammar país forNouns fubftantive,* 
whofe Significación is the fame as that of Verbs. Thus 
when we íay that a Walk is <whokfime y we mean no more 
than that it is *wholefime to <walk. 
10. An Er- 19. For want of attendingto this Rule, the Generality 
flZiwí^f 0Í " y° un S Men, whenthcy begin to ftudy, takc the Things 
atZ!ding fignified by thefe Sort of Nouns fubftantives, to be real 
hereto. Beings, and imagine them to have a particular Exiftence, 
and by this Mean* fifi the World with Scholafthk Entities, 
and rationalEntities> which they are many times fopof- 
feíTed with, that they become incapable, all their Lúes after, 
of applying themfelves to any Thing that is folid and 
iubftancial. 

C H A P. V. 

The principal Axioms of Natural Pbilofopby. 

j. ThcFoun- A FTE R having explained the principal Terms made 
dathnof na- " ufe of in natural Philoíbphy; I íhall now iay down 
$? Ph '*f 9 "fome important Truths, which are felf-evident, and which, 
being the. Foundation of all Philofophical Truths, are con- 
íequently the principal Axioms of Philofophy. 
2?¿4xím 1. 2. The firft is ; that Noth'mg, or that nvhkh has no Ex* 
ijlctice, has no Froper'ies. Thus we cannot fay that No- 
thing is hot, or cold, can be divided, or has Parts, &c. 
Therefore where we know there^ any Property, what- 
ever it be, there We mayaffirm, that there is fome Thing, 
fume real Being. 

r Se- 
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3. Secondly^ It is impojjible that Sotnethmg fljould be made v^xiomll. 
of abfolute Nothingj or that mere Nothing can become any 

Thing. This Axiom is a neceíTary Confequence of the 
foregoing one, and proves ic felf to them who grant that. 
For if Nothing can be made Something, ic would follow, 
contrary to the precceding Axiom, that NQthing has Come 
Property : Which is abfurd. 

4. When I faid that it is impoffible for Something to be 4. In what 
made of Nothbtg, I expreffly added the Word Abfolute» ffi$ m ( Z t 
becauíe I do not at all doubt, any more than any other any Thing is 
Perfon, that a Thing may be made out of what has no- ™ a . de °f N >- 
thing of that Thing in it 5 or to fpeak more clearly, may thmí * 

be made out of that which is not that Thing. Thus for 
Example: No one can doubt ? but that Bread may be 
made of Water and Meal, which are not yet Bread. 

5. Tíúrdly'^ No Thing or Subftance can be vjholly annihi- j.w/ítf/cw III. 
¡atedy thatisy fo cea fe to be¡ that there flmllremainno thing 

at all of it. Indeed ¿ when any thing wholly difappears, 
we eaíily apprehend, that it ceafes to be the Thing that it 
wasj in orderto become fome new Thing: Thus we ea- 
fily apprehend, that Corn ceafes to be Corn, in order to 
become Meal, and that every Part of the Meal may be 
ftill divided into other Parts, fo fmall that they may be 
utterly imperceptible ; but how that which is Something, 
can become abfolutely Nothing, this is utterly uncon- 
ceivable. 

6. Fourthly; Every EfféB prefuppofes fome Caufe. This 6.Ax¡omlv. 
is fo generally allowed by all the World, that the dulleft 

of all, are led to admire certain Effe&s, for that very 
Reafon, becaufe they are perfwaded that they proceed 
from a Caufe, and that this Caufe is wholly unknown to 
them. If this was not a very true Axiom, we íhould not 
fo much wonder at that moft known Property of a Load- 
ílone for Example ¿ but reft fatisfied, with knowing only 
that the Iron does really approach the Loadftone, without 
wiíliing for any Thing further. 

7. Fifthl)', Which is a Confequence of the foregoing 7- Axim v - 
Axiomj If <we our felves are not the Caufe of any Effecl 3 it 

mufl necejfarily depend upon fome other Caufe. Thus, if I 
know certainly, that a particular Effe¿t which is withih 
my own felf 5 does not depend upon me ; I certainly con- 
clude, that it depends upon fome other Caufe. 

8. Sixthly; Every Thing, as much as it can, endeavours to 8.^.v/owVL 
continué in that State which it is. Thus, if any Thing 

be fquare, it will continué always fquare 5 and will never 
of itsown felf become round, orof any other Figure. This 

C 2 is 
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is what others mean, when theyfay, thatNothingtendsto 
thedeftroyingof itfelf. 
s.jfxtmvn. 9. From whence it follows, Sevnitbly; That every Al- 
teration is made by fome external Caufe. Thus if we íee a 
Flower in a Garden very frefh in the Morning, and in the 
Evening findit withered¿ weconclude, that either the Sun, 
orthe Wind, or perhaps fome Perfons roughly handling of 
it, have cauíed this Change, and though we could not at 
all guefs what it was that had made this Change ¿ yet we 
íhould afcribe ic to fome Caufe. 

10. Eighthly ; Every Alteration is alivays proporfto- 
nable to the Forcé of the Agent vvhich caufes it. So that 
the Thing which is altcred continúes, as much as it can, 
in its firíl State. Thus if a Body, which moves ílowly, 
comes upon another Body at reft, and puflies it before it, 
we cannot think that it can move this lacter Body * fwifter 
than itgoes itfelf. 

11. There are yet more Axioms which I íhall afterwards 
draw many Corifcluíions from ; but becaufe they are not 
fo general as thefe, I fhall content my felf with men- 
tioning them, when I have occafion to make ufe of 
them. 

12. But before we proceed any further, as my De- 
fign is to treat of natural Things, and to explain as well 
the Caufes by the Effects, as the Eflfe&s by the Caufes; 
that I raay not go beyond the Limits of my Subjedt, but 
contain my felf within the Bounds of the Science I treat 
of,* I expreílly declare, that my Defign is to confider 
Things in their ordinary and natural State, and that I pre- 
tend not to íay, or determine, what they are, or may be, 
inanextraordinaryor preternatural State: Becaufe, I think, 
it is great Railmefs to undertake to determine, how far 
the Power of God can extend ic felf, whom I acknow- 
ledge to be the Author of every Thing in the VVorld, 
and who, I believe, can make a Multitude of Things 
above the Capacity of humane Underftanding. 

13. Wherefore I will never venture to affirm, that 
there is any Thing impoíTible wich God ; and inftead of 
fpeaking in fuch a manner, which is too common amongíl 
rhilofophers, I will content my felf, with only faying, that 
fuch a Thing isnocof the Nuraber of thofe Things which 
I know He can do» 



1 r . That 
there are ma- 
ny more Ax- 
ioms. 



1 2. . That 
Ihings are 
here treated 
of in their 
natural 
State, 



15. That me 
cught not to 
fay,that thtre 
is any Thing 
which God 
cannot do» 



I . Swifter than itgoes it Jelf.) TJn- 
hfs ir be endued with an elaftuk 
Forcé, which is to be undcrftood 



as a^^ddition of nex» Forcé. Sce 
bclow> Chap. xi. Are. C. 
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14. And aboveall Things, I particularly guard my felf H-That™ 
againft enquiring into the Myftertes or Faith, and atrempc- Z^LZ^l 
ing to explain what is obfcure therein; becaufe I am fitive into 
firmly perfwaded, that that which God Almighty would M tf € Í(" 
have to be a Myfteq to the Ignorant and Unlearned, he 
would have tobe ío likewife to the moft exalted Genius, 
and to them who think themíelves much greatcr Philo- ♦ 
fophers than I am. 

CHAP. VI. 

Of the Principies of Natural fhings. 

IN order to know what the Principies are, of which l% 0 / Mat- 
natural Things are compofed, we may take one par- t». 
ticular Effe¿t for a Rule, and examine that; asforExam- 
ple, what is done, when the Wood is converted into Fire ¡ 
íbr by this Means, it will be eafy tojudgc, whatpafics in 
other Produftions of Nature ; and this will, as it were* 
lead us by the Hand, and help us to difcover what natu- 
ral Frhtcíples are, and how many there areof them. Firft 
then; becaufe, accordingto the Maxims before eftabliíh- 
cd ? it is impoíTíble to conceive the Wood to be wholly 
annihilatcd, or the Fire to be made ouc of abfolute No- 
thing, therefore we muft think, that there is Something 
which before belonged to the Wood, which now belongs 
to the Fire, and is therefore common to them both. Now 
this, whateyer it be, that fubfifts under thefe two Forms, 
we cali Matter, as others cali ii¿ ib that Matter is one of 
the Principies of natural Things. 

2. Seco7idly 7 We apprehend alfo, that there muft necef- z.ofForw, 
farily be fomething elle added to Matter, which makes it 

to be Wood and not Fire, or to be Fire and not* Wood m 9 
and wharever this be, which does ñor caufe Matter to 
exift, but only to exift in that manner, we cali it the 
Form j and this v/e reckon another Principie of natural 
Things. 

3. Ar'iftotle obferved, that though a Thing could not 3.2***^ 
be made abfolutely out of Nothing, it might however be ™p%%f% t 
made out of what was not that Thing. Thus a Chicken Gtnerationof 
may be made out of rjfct which is not now a Chicken,; *™¡ n fr 

ío that the Non-exiftence of a Thing, which he calis 
fr'watiQn) muft immediately precede the Generatjon of 

C 3 
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it : From whence he concludes, that there are three 
Principies of natural Things, Privation* Matter? and 
For?/?. 

4r.ThatTri- 4. But by making Privation a Principie, the Word 
vattonotight p r i nc ipl e becomes ambiguous, and quice another Mean- 

not to be cal- . . r . . , » r • \* r •* , 11-. 

káa Prhei- wg is given to it, than when \ve íaid of Matter and Form y 
f * that they were the Principies of natural Things ; for it is 

certain, that Privation is not at all a Thing* ñor does it go 

to the Compofition of any Thiitg. 
r.rhat ther$ 5. Befides there is noReafon to makc a particular Myf- 
Tr¡Zí¡>iZ° ter y° f this Word Privarían', for there is no Body but 
viz. Matur knows what it meansj and fince it is of no ufe to explain 
and Form. mtura i Things by, vve conelude, that 'there are but two 

• Principies of natural Things, viz. Matter? and Form. 
6;Tfatfr¡s (>, But we have not yet made any great Advances in 
r^>7o«;;- the Knowledge of the Things of Nature : For, Heisve- 
dirp.and ry far from underftandingthe Nature of Fire, who knows 
rohat t Matter on \y t ^ us muc h that Matter is necefíary to rhc Compo- 

androrm are, r • c - \ - • \ r 1 < 1 1 

lición or it, thatis, it has íomething, v/e know not what, 
in common withother Things >• and that a For?n isalfonc- 
ceíTary roir¿ that is, another Something, we know not what, 
which gives that particular Exiítcnce to" the Fire,- for, as 
was obíerved befoie, a Thing that is unknown, does not 
become known, by giving a Ñame to it ; we muft there- 
fore confider more diftinctly, what Matter and Form par- 
ticulaHy are. We will begin with Matter, and try to find 
out what that is, which we cali we don't know what, which 
is common to all the Things in Nature. 

C H A P. VIL 

Of Matter, 

i.The Me- C I N CE there are but three Particulars necefifary to a 
thodoffmd- O perfeft Underftanding of any Thing, viz. íes EJfcnce, 
™L7:crls. a ' * rs Yropertier^wiá its Accide??ts ; that we may comprehend 
fuliy what Matter is, we muft diftin&ly explain what the 
Bffence of it confifts in j what the Properties of it are ; arid 
what Accidents it is capablc óf ; in order to which, we 
have no more to do, but to examine all that weconceive 
any way to belong to material Tllfcgs, confidered as ma- 
terial, that is, to belong ro Matter; and then exaclly to 
diíhnguüh its EJfence, from its Properties, and Accidents. 

2. Noú? 
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2. Now according to chis Mechod, if we confider, that The Acá- 
tihough we do not perfcdly undcríland whatHard?iefs, Li~ f¿¡£ nhich 
quidity, Heat, Cold, Heavinefs, Ligbt?iefs> Tafie, Smell, Sound^ Matter* 
Light, Coiour, Tranfparency, Opacity^ and the Hice, are; 

yet we underftand enough of them, to know, that they 
arenone of them infeparable frorp Matter, that is, itmay 
exift without any of them, (for we íée that fome materi- 
al Things are without Hard?iefs, fome wkhout Liquidity, 
fome without Heat, and fome without Cold, and fo of the 
reft,) wherefore we fay, that the EJfence of Matter does 
not confifl: in any of thefe Things, but that thefe are ac- 
cidental only* 

3. But when we confider Matter as extendedmto'Lengtb, 3. That Rx- 
Breadth, and Ibicknefs ; as having Parts, and thofe Parts "^J^™* 
having fome Figure, and that they are impenetrable, we do a t0 ' Matter. 
not judge in the fame manner of theje, ñor think them 

mere Accidents of Matter. For, as to Extenfon • it is 
certain, that we cannot feparate the Idea of that, from 
any Matter whatfoever \ becaufe if Extenfon does not go 
along with it, we immediately lofe the Idea of Matter, in 
the íame manner as the Idea of a Triangle vaniíhes, if 
we ceafe to have in our Minds the Image of a Figure -ter- 
minated by three Lines. 

4. As lo the Parts of Matter ; we apprehcnd them to 4 . t 0 have 
belong to it fo neceflarily, that we cannot imagine any » ™t 
Porción of it fo fmall, be it che fmalleft we can conceive, Matteu 1,1 10 
but that if it be upon a plain Superficies, we muft 

think at the fame time, that it touchcs it in Qne 
Part, and does not touch it in another, that is, this fmall 
Portion of Matter, confifts of Parts. 

5. With refpcd to Figures ¿ though it be nothing elfe y. That FU 
but the Difpofition of the extreme Parts of a Body, and¿ wr ' "» 0 / 

, x . . « -r-,. J r accidental to 

pcrhaps we cannot determine the particular Jbigure or a Matter, 
particular Body; it is however manifeft, that we cannot 
conceive any Body, be it ever fo great, or ever fo fmall, 
but at, the fame time we conceive it to have fome 
Figure. 

6. Laflly, With regard to Impe?ietrability ; fince a cer- That ím- 
tain Portion of Matter, fuppofc a cubic Foot, has all that?^^. 
is neceíTary to fuch a Magnitude, we cannoc conceive how ádent 0/ 
ariother cubic Foot can be addcd to it, without making Matter. 
two cubic Feet : For fuppofe any one would reduce them 

to one cubic Foot by Penetration, this would not be fo 
much reducing therr^o one cubic Foot, as it would be 
deftroying the firft Suppofition ,* whence we are led to 
think, that the Parts of Matter are in their own Nature 
impenetrable. C ¿ 7. Now 
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7. N'ow this being ib ; we muft fay, that Exte?ifw?t, Di- 
vifibility, Figure, and I?nj>e?ietrability, are, at leaft, ejfential 
Troperties of Matter, becaufe they always go along with 
it, and cannot be feparated from it; and thefe being all 
that we conceive to belong to Matter neceflarily, for we 
know of nothing more, , we are aflured, that the EJfence 
of Matter confuís in one of thefe. 

8. And becaufe we conceive Exte?ifw?i before the other 
Three, and becaufe we cannot conceive the other Three, 
without firft fuppoíing Extenfion, 1 we ought to think 
that Extenfion is that in which the Eífence of Matter 
coníifts. 

9. If it fhould be here obje&ed j That God could make 
Somethingto be the EJfence of Matter, which neither we, 
ñor any Man living, can underftand what it is¿ we can 
make no other Anfwer, but only this,- that God, being 
Lord of all Things, might créate them according to his 
own Will ; for we do not pretend to determine by our 
Reafon, that which Reafon cannot come at. Wherefore 
leaving fuch Sort of Queftions to be treated of by thofe, 
who are of a higher ProfeíTion than that of mere natural 
Philoíbphy, and who carry their Views far beyond what 
Reafon can do ; we íhall contain our felves within the 
Limits which that prefcribes, without invading the Ter- 
ritories of others ; and conclude from that Knowledge 
which wehaveby Reafon 5 that the EJfence of Matter con- 
fifts in Extciifion, becaufe that is what we firft perceivq 
init, and from which every Propertyof Matter is derived, 
and upon which it depends. 



I. We ought to think Extenfi- 
on y &c.) It does no more íeem ro 
follow from henees that, becaufe we 
conceive Extenfion before any other 
Properties of Matter, and that rhoíe 
Properties can't be conceived to ex- 
ift, without ñrít conceiving Extenfi- 
on ¿ therefore Exttnfton is the E£ 
fenceof Matter; than itfollows from 
henee, that Exifience is conceived be- 
fore all other Properties of Matter, 
and therefore Exifience is the EíTence 
of Matter. But íince Extenfion is a 
more generai Word* and compre- 
hends more under it than material 
Thin^s, it fhould feem, that that im- 
penetrable So/i di ty which belongs to 
all Matter, ahd to Matter oniy, and 
from which all its Progenies mani- 



feítly flow, may be more truly called 
the Eflénce of Matter. 

But further j if Extenfion were the 
Eflcnce of Matter, and Ib Matter 
theíameas Space itfdf\ it would 
follow, that Matter is infinite, and 
neceflarily eternal, and could nei- 
ther have been created, ñor be redu- 
ced to nothing ; which is very ab- 
furd. Befide, it evidently appears 
from Gravity, as íhall be afterwards 
explained, and from the Motion of 
Comets, and from the Vibrationa 
of Pendulums, that Space it felf is 
not Matter. Wherefore not Exten- 
bul folid Extenfion* impenetra- 
ble, which is endued with* Power of 
rtfífihify may (as was before íaid) be 
morc^¿ycalled úieEffcnce of Matter. 



10. Fur : 
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10. Further, that we may carry our Knowledge as far 10. That Ex- 
as the Light of Nacure will permit,- lee us coníider that TwcMoT. 
the Idea of Exteníion is fo far from depending upon any 

created Thingj thac we can fcarce gec ic out of our 
Minds, when we try to imagine Nothing, which we be- 
lieve was before the Creación of the World ; which 
íhows that it does not depend upon created Things, thac 
it is not a Confequence ñor a rroperty of them, much 
leís is ic an Accident or Mode of exifting, but a true 
Subítance. 

11. It is generally believed, that this is very different ti:Thatihts 
from the Opinión of Artflotk, becaufe he fays in his Me- ^¡IZÚT 
taphyficksj that Matter is not a Thing that can any way tte grentefi 
anfwer to Queftions which relate to Effence, Quantíty, or ** r h [f al ¡ hem% 
Quality; and indeed, that it is not a certain determínate "hanfihes 
Thing ; This the Arifloteliam, for the moft part, fo in- the DifdpUt 
terpret, that they would have us thinlc that Matter is not of Anflode - 
at all extended, ñor has any Exiílence. 

12. But Artflotk feems in this Place to fpeak of Mat- ^\ T . hai . hh 
ter in general; for heexprefly diftinguifhes between Ex- JnlZryuh, 
te?i(ío?i and Quanttty, as every one ought, becaufe we 

can conceive the one without the other. Thus, for Ex- 
ampie, a Surveyor of Land conceives at firft Sight, that 
a Field is extended, but he does not know the Quantity 
of ic, till after he has meafured it. Now in this Senfe of 
the Word Matter, there is no Inconfiftency in faying, 
that ic may be extended, and yet not be any Thing that 
will anfwer to thofe Queftions which Artflotk there enu- 
merates ; for thofe Queftions are to be underftood only of 
Matter under fome particular Form : Thus we cannot 
fay of Matter in general, that it is Hot or Cold, that it 
contains a certain Number of Feet, or that it is fuch a 
particular Thing, as Gold, or Wood, or Marble; any 
more than we can fay of an Animal in general, thac 
jt is a Horfe, and not a Dog, or any other particular 
Specics. 

But be this as it will> if Artflotk was not of this '3 Th*titu 
Opinión,' as many of his Intcrpreters think he was not ,* „'¡n"¿£¿' 
we fhall make noDifficulty in this Matter, todiffer from/,.», whUh 
him y becaufe we do not govern our felves by Authority, be 
when we endeavour to cftabliíli Things upon Reafon. Truth. 
And there feems to me no Reafon to fay, that Matter, 
which is the common Subjctt of all Things, has it felf no 
Éxiftence ; for there ¡0t\o Difference bccwixt Non-Ex- 
iftence and Nothing, or having no Prppercics. 



14. Some 
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i^ThMtEx- Some Ariftotelians, who may be íatisfied with this 

UnzthT Anfwer, wül perhaps find faulc with me, becaufe I cali 
2readth 9 and Exteníioti ín Lengtb, Bread th and Thicknefe, a Sub- 
Janno^be a ^ ance > an ^ not a mere Mode or Accident, as they do. 
Model Thus, for Example, when we fpeak of the Extenfion of 
a Table, they underftand thac the Exteníion is a Mode, 
and the Table the Subftance of ir. But it is eaíy to make 
appear, that this is a Miftake ariíing from the Manner of 
Speaking, and is alcogether as grofs, as it would be, in fpeak- 
jng of the City of Home, to imagine, that theíe were two 
differentThings, one the Mode, and theother the Subftance. 
But to clear all Difficuky in this Matter, we muft ob- 
ferve, that it is of the Nature of a Subftance to be able to 
exift <withottt its Mode; on the other hand, The Nature of 
a Mods is, mt to be able to exift tuithout that Subftance of 
which it is the Mode. For it is evident, * that the whole 
Exteníion of the Table can fubfift without being a Table, 
but on the contrary, there can be no Table without Ex- 
teníion. Wherefore, fo far ought we to be from faying, 
that Exteníion is a Mode of which the Table is the Sub- 
ftance, that we ought to fay, on the contrary, that Ex- 
4 teníion is the Subftance, and the Form of the Table 
the Mode. 

uilSlTnL Ltffy 9 ^ ie y ^ cn y Extenfion to be theEflence 
Vrjphiufo- of Matter ; cannot diftindtly tell us what they mean by 
phy has bem Matter, ñor in what its Eflence confifts ; and they lay 
barren^ 0 ^ own *° °^ cure a Thing for a Principie, that it is im- 
ponible to draw any Coníequcnce from it, that can en- 
lighten our Minds, or ferve to clear up any Truth. 
Wherefore we need not be íurprized, that their Philo- 
fophy is fo barren, and that it is not capable of explain- 
ing the fmalleft Effeót in Nature. Let us now fee if the 
fame may be affirmed of the Principie which we have 
maintaincd. 



f. That the vahóle Extenftva of the 
T.ibUy &c ) Yes, Lf ncithcr che Takle, 
tío r the Matter it fe/f, or Subftance of 
the Table exiíled. This Iníhnce 
rherefore does not prove, that Exten- 
fion is that Subftance or Matter of 
the Table> but that there muíl neccf- 



farily be íome Subftance fubGíling un r 
der the Form of the Tab!e y which ¡s ic 
felf extended j which exrended Sub- 
íiance is not ExtcnGon it felf> but 
fubfiíts. in Exteníion or extended 
Space. 



CHAP. 
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CHAP. VIII. 

Some Corollaries of the foregoing Notion. 

FROM what we have now laid down concerning the f nal¡t ft 
Eflence of Matter, we infer in the firft place, 1 that i m p 0 ¿¡bie 
<wbat the Fhilofopbm cali a Vacuum cannot poffibly be : For ff^'f* 
by a Vacuum they mean a Space void of all Matter; but /J /o ^¿ 
by Space (or Extenfion) we mean the fame Thing as cali a Vacu- 
Matter ¿ and to ask if there can be any Space without üm - 



I. That vohat Philofophers cali a 
Vacuum, &c.) This is confiftently e- 
nough faid by him, who affirms the 
Eflence of Matter co be ExtenGon : 
But it is very evident from Gravity, 
(which íhall afrerwardsbe briefly ex- 
plained) that there muft not only be 
a faena??! in Narure» buc tbat it is 
the far greateft Part. 

Beíides, a Vacuum, as I íaid now, 
is demonftrated from the Motion ot 
Conjets. For íince the Comets are car- 
ried with a cmtmual Motion throngh 
the Heavenly Space s, from every P.irr, 
and all VVays, and i o all Parts (in 
. Orbits which cuc the Orbits of the 
Planets tranfverfely every way) it is 
evident from thencc> that the Heavenly 
Space s, mitjl be void of any fe?ijible 
Refifiance, and confequently of any 
fenfible Matter. Newt. Optic pVa'io. 
Seealfo the Notes on Part II. chap. 
27, 26. 

This is ftill further evident from 
the Vibrations of Pendulums y for they 
meet with no Refiftance in Spaces, 
out of which the Air is exhauíted j 
wherefore it is plain, here is no fen- 
fible Matter in thofe Spaces , ñor iTí 
;he oceult Pores of the.Eodies them- 
íelves. The FicYion of Cartes, that 
the Smalnefs of his fubtil Matter is the 
Reafon v/hy the Relíftanccis infenfi- 
ble> for a fmall Body ftriking againft 
a large onei cannot move it in the 
leaft, ñor hinder íes Motion, but is 
rcfle&ed with the Whole of its own 
Motion j this is very weak, and con- 
trary both to Reaíbn andExperience, 
For the famous 6ir ífaac Newton has 
demonftrated, that the Denfity oUln- 
id Médiums is pretty near ! y if ..^¿r- 
tion to their Reñítaucc (Opt. p. \ \ i .) 
and that they are very much mifla- 
ken, wko think that the Refifiamc of 



projeñile Xodies is infinitely diminifly» 
ed, by the infinite Divifton of the 
Parts of the Finid; ( Princip. Book II. 
Prop. 38. Corol. 2.) For on thecon- 
trary* it is evident, that the Refifl- 
ance can be but a very little dimimfh- 
ed, by the Divifton of the Parts of the 
Fluid (Ibid. Prop. 40. Corol. 3.) For» 
the refifting Forcé s of all Flttids are 
verynearlyas their Denfities. For xohy 
íhould not the fame Quantíty ot Mat- 
ter, make the fame Rcfiftance, whe- 
ther it bedivided into a great many 
very fmall Parts, or into a few large 
ones? Wheieforc, if there were no 
Vacuum, ir would follow, that a Bo- 
dy moved in Air, or in a Place out 
of v/hich the Airisexhaufted, would 
meet with as much Difficulty, as \i 
it were moved in Quick-íílver. ; 
which isconrrary to Experience, and 
therefore it is evident, that there is a 
Vacntmi in Nacure,and (as was faid be- 
fore) that it is much the greateft Part. 

Since therefore the EÍTencc of 
Matter does not confiíl in Extenfion, 
but in impenetrable Solidity, we muft 
íay, that tbe whole World is made 
up of folid "Bodies which move in a 
Pantum, And we nced not fear, that 
the Phvenomenaof Nature íhould not 
be íb well explained ihereby j for the 
Explication of thoíe Phsenomena 
which feem chiefly to depend upon 
a Plenum, viz. The r Baro??ieters y the 
Flux and Reflux of the Sea, the Mo- 
tion of the Stars andof Ligbt, theíe 
can be more eaíily and fully explain- 
eJ upon other Principies (as. íhall be 
íhownhereafcer¿) but as tothe other 
Phxnomena of Nature, v/hich de- 
pend upon Cauíes not fo general, the 
Explication of them is the íame in 
oufSyftemas in thatof Cartes. 

Matter, 
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Matter, is the fame as to ask, i r r there can be any Matter with- 
ouc Matter, which is amanifeft Contradi&ion. And it fig- 
nifies nothing to fay, that we can conceive a Space, in 
which we fuppofe there is no Lighr, Colour, Hardnefs, 
Heat, Weight, in a Word, in which we fuppofe there is 
not any one Quality thac we can imagine,- for when 
this is done, and all thefe Things denied of Extenfion, 
- it is the Accidents only that are taken away from the 
Thing, whofe real Eflence is at the fame time fuppofed. 
2. mat the 2. And here we ihall not trouble our felves to give an 
Confatuncc Anfwer to any one whoíhould put the folio wing Queftion 
&dflu¿td to us i Whether God could not by his Omnipotence 
annihilate the make a Vacuum> by annihilating all the Air in a Room, 

Rom" * anc * ^indring an y more ^ TOm com ^ n g te P^ce ? For, as 
we faid befare, it does not belong to us determine how 
far the Power of God can extend it felf. ¡But if the Que- 
ftion be a lítele altered, and we be only asked, what <wc 
conceive would follow, if God fhould annihilate all the Air 
inaRoom, and not fufFer any other toenter inits Place? 
We fhould return for Anfwer, (not concerning our felves 
v/ich what would come to país without the Room,) that 
the Walls would approach one another fo near, that there 
would remain no Space betwixt them. 
3. That the 3* P er h a P s it ma y b e urged by fome, that the Walls of 
Difpofition ofZ Room exift independent of what is contained between 
theWaUi in them, and coníéquently that they might continué in the 
V Rcom ¿ f f pend State they were, without approaching one another, though 
up Q n he Ex- what is between them were annihilated. To which I 

"iMtJ^hal an ^ ver ? thaC lt * s ver y true > tílat the Exiftence of the 
is contained Walls does not depend upon what is contained between 
between them. them¿ but the State they are in, or the Difpofition of 
them, in order to compofe a Room, this depends upon 
Extenfion, or fome Matter which is between them, and 
coníequendy, this Extenfion cannot be deftroyed withr 
out deftroying the Difpofition which the Walls were in 
befare, though not the Walls themfelves. 
<• Wat : s ^ Sccondly-> We are to underíland that infernal Ptace> 
mtmu by Qr t ¡ oe S p ac£ t^kich avy B 0 jy pojfejfes, * does not af alldtffer 
from the Body it felf. And therefore when we fay a 
Body changes ics Place, we mean its externa! Place, that 
is, with regar d fo the Superficies of other Bodies ivith which 
it is fttrrotmded-, to the d'ffcrent Parts of which, it may be 
differently applied. 

i . Does not gt all differ, &c.) I of rt&Vhítnomena of Nature. Fot 
This indeedisnoc truej butiemakes the true Definición of Place. See 
no dUFawtec as :o the Explicauon» the Nías on Cha$. x. Art.r. 

5. Jhirdly 7 



1 
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5. Thirdly, When a Body appears to take up more s* 2o 
Room than it did before, without our perceiving any Mat- Tl/^Ut'n 
tcr to be added to it, which is what we cali R#Yefaólion> denfcd. 
we concludc * that fome very fubtile Matter has en- 

tered into ir, and diftended its Parts. So likewife, when 
a Body appears to take up lefs Room than it did before, 
without our perceiving any thing to be taken from it, 
which is what we cali Condenfation^ it is our Opinión, 
that fome imperceptible Matter is gone out of its Pores, 
and that by this means its Parts approach nearer to each 
other. For fince Extenfion and Matter are to us the fame 
Thing ; we cannot conceive that a Body fhould appear 
more or lefs extended, let the Manner be what it will, 
but that it muft have more or lefs Matter. 

6. And this does not hinder, but thatwe mayfay with rthat 
Ar'tftotky that a tare Body is that, which has but a lítele f^jj j? 
Matter, and poflefles a large Space, and a denfe Body, IS that a rare 
that which poflefíes a fmall Space, and has a great deal * 
of Matter ; or, which is the fame Thing, that a rarefy'd n £¿ t 
Body does not acquire any new Matter, ñor a conden- condrufcd'Bo 
fed Body lofe any of its own. For this imperceptible ^¡¿f es m ~ 
Matter which we fpeak of, ought to be coníidered as a 

Thing that is foreign, and which does not at all beiong to 
the Body it enters into, or comes out of, when it is ra- 
refyed or condenfed. Thus when Pafte is turned into 
Bread, it is rarefyed before, and while it is baking, yet 
we don't fay, becaufe of this, that we have more Bread 
than we had Pafte ¿ though ic is viíible, that a great deal 
of Air is got into thofe large Spaces which we cali the 
Eyes of the Breada becaufe, what is thus got in, is not 
what we cali Bread : So alfo when we preís the Crumb 
of the Bread in our Hand, and bring it to a lefs Com- 
pafs; though we are fure that a great deal of Air is 
íqueezcd out of it, yet we don't fay that there is lefs 
Crumb than there was before ; becaufe there remains yet 
all that we cali Crumb, and the Air which went out of 
it, did not beiong to ir. 

7. What wehave now faid about Rarefattion, may be •j.Whmc* 
thought perhaps hardly to agree with what we experi- "¿V*" * 
ence in a Chefnut, which, when put upon the Fire, htrjisupm 
burfts with a Noife for it may perhaps be imagined, the fíú^ 

I. fhat fome very fubtile Matter , 
&c.) When any Body is rarefved, 
ic is often very manireft, tfyifits 
París are diílended by the Emrance 
of the Air, or fome more fubtile 
Matter. But this does not follow 



from a Vlenttm, buc either from the 
Liquidnefs, or rrom an elaíRck Forcé, 
or from Craviry and Preíiure» or 
from fome accidemal Motion in that 
fiibtile Matter which enters into the 
Poics of th<j rarefyed Body. 

that 
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thac the fubtile Matter which enters through the Pores 
of the Husk of the Chefnut, may come out wich the fame 
eafc as ic enters in, withouc breaking, or making any 
Noife. But this Difficulty is eafily refolved, if we con- 
fider, that it is not the foreign Matter that enters in, and 
comes out of the Chefnut, which is the immediate Caufc 
of the Noife ; but the more grofs Parts oí the Chefnut 
ic fclf, which are torn in Pieces, and put in fuch Motion, 1 by 
the fubtile Matter which enters the Pores like fo many 
little Wedges, that they break the Husk with a Noife. 
2. That the 8. Fourthly y We conclude, * that the World is mdefinUe-i 
v /?\ d ii in ~ becaufe at how great diftance foevcr wefet its Bounds, it 
fpme. « s j m p 0 (jj^i e f or us noC t0 i ma oine Extenfion to be ftill 
beyond. Now Extenfion and Matter, being, as was faid 
before, the fame Thing ; we have no Notion of the 
World's being fo big, but we can imagine it to be ftill 
bigger. 

9. That it is 9- Ftfthly, It is evidente that though we can fee no 
impojjíbie Reafon why there may not be many Bodies like to our 
^nUbtm-i Earth, and capa ble of containing many Animáis, as that 
tty PVórids. " does ; yet it is impolUble i that there fljould be many 

Wurlds j for this, in which we are, poííefles al! that Space 
which we are a ble to conceive. 

10. That the I0 - SLxth/p Becaufe the Idea we have of the Extenfion 
Matter óf the of the Heavens is the fame as that of the Extenfion of 
^fThei^lcs Things here below, we ought to think 4 that they are of 
npon'thiT' th'j fame K'md; and it is no Obje&ion againíl this 3 to fay, 
Marth, areoffhzt t he Extenfion or Matter of the Heavens is brighter, 
%¿f¿' e and not fo mutable as that of Things here below, becaufe 

this Difference regards only the Accidents of Matter, and 
no: the Ejfence of ic. 



1. *By the fttbtile Matter, &cc.) Or 
rather by the included Air, which is 
very mnch rareíyed by the Heat, and 
tears the Chefnut in pieces. 

2. 7hat the y ¡orla 1 is indcfmite* 
&c.) From the Hypothefis of a Pie- 
?mnh it muft necefíarüy follow, that 
ihe World is really and truly infinite , 
uay, that it is uncreated and eternal, 
(as was faid before.) Bur lince it is 
evident» that Extenfion may exifl; 
without Matter; whether the mate- 
rial World be infinite or no, fuch is 
the Shortneí s of humane U nderíhnd- 
ing. that it cannot certainly btt 



known ! Therefore it may very well 
be cailed indefinite ftill. 

3. That there Jhonld be many 
Vi'orlds, &c.) It is evident, thac 
there may be many Eanhs like this 
Globe of ours j that rhere may alio be 
many Syítcms of Stars and Planets 
difperfed through the vaír. Immen- 
fity of Space i but whether there be a 
Vientan or no, the whole Univerfc, 
which may prnpcrly be called the 
VVwlU can of Mecefijiy be but one. 

4. That they are of the fameK¿nd, 
&c.) This isequaily true, whatever 
be che Eflencc oí Matter. 



11. LaJtJj 
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11. Lafilji We cannoc affirm, that a VeíTel filled with " That m 
Lead 1 conrains more Matter than if ic were filled with %"f a ? tí ¿» e _ 
Wax, xhough ic be heavier ; for Heavinefs is not eflential auaí^uamity 
to Matter, buc only Extenfion, which we íuppoíc to be °f Maííer - 
equal in them both. 

12. ThatNotion alone which we have eftabliflied con- " i ™f e th i 
cerning the EíTence of Matter, has been the only Princi- ¿TtlrZa? 
pie we have made ufe of, to anfwer all the foregoing Que- make a D¡f- 
ftions with fo much Eafe; whence there is Room to be- í Z¡¿ m§m 
lieve, thac we may with the fame Eafe give a fatisfadory xiutto. 
Anfwer to many more, if we reafon in the fame manner 

about any of its Froperties : The firíl thac offers it felf is 
Divifibility> which is the more copious, becaufe all its Va- 
riety of Figures depend upon it. 

1. Containsmore Matter, &c. This i come to difcourfe of the Nature cf 
is ablblutely falíe, as íhall be fully I Gravity. 



demonílrated afcenvards, when we | 
» 

C H A P. IX. 

Of the Diviftbility of Matter. 

WHEN we confider a determínate Portion of Mat- 
ter without Prejudice, and compare it with other ¿£ " dtvt ^ m 
Portions of Matter with which ic is encompaffed, we ea- 
fily conceive that its particular Exiftence is wholly inde- 
pendenc of thofe that are near it, and that ic does noc 
ceafe co be what ic is, by being joined or unired to other 
Portions of Matter } the ftrft Porción of Matter there- 
fore is feparable from thofe with which it is united; and 
this fhows the Divifibility of Matter; and the Poffibility 
of having its Parts divided into ftill leffer Particles. 

2. Tiideed, when we confider the Power of God, and *• pf Epiai- 
his abfolute Dominion over all Things that are in the Zí¿ ¡h<! t °7¿¡ Y 
World:, we cannot doubt, but that he is able to make are *eal!y di- 
certain Parts of Matter of íuch a Nature, that there is no vi f ihl *< 
Being in the Univerfe capable of dividing them ¿ whence ic 
would follow, thac thefe Parrs would not at all differ from 
, thofe ltctle Bodies, which Epcurus calis Acoms: But this 
P*Property of not being capable of being* divided by any 
externai Being, is arbitrary, and not buile upon any na- 
tural Principie, buc onlvJ^on a mere Suppofition, which 
does not alter their ' reafríarure and rherefore we may, N 
notwichílanding this, hold it for certain, that all Matter 

is 
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is divifible. The whole Difficulty in this Matter is, how 
many Parts a certain Porción of Matter can be divided 
into. 

-.TbatMat- 3. I n or ¿ Qr to folve this Difficulty, we muft remem- 
hL i" att^~ b er > Cnat a ^ t ^ ie Variety that we can conceive to be in 
Points that Matter, arifes from the Forms which diftinguiíh its Parts 
can be ajji¿n- f rom eac h oc i lcr . f or 0 f itíelf it is perfeótíy homogene- 
ous, that is, all alike, being only a Subftance extended 
into Length, Breadth, and Thicknefs y whereforewe can- 
not but think, that whatever it is capable of in one 
Part, it is alfo capable of in all other Parts. As there- 
fore we cannot doubt but that it is divifible in íbme 
Points, fo alfo is it divifible in all the Points that can be 
afligned. 

x. That the 4. Now that the Number or Points which we can con- 
Poimlamn ce * ve * n a determínate Quautity of Matter {an Inch for 
Jic'/nMat' Example) is indefinite ¿ there are many Demonftrations 
tery hindcfi- in Geometry to fhow, one of which I fliall give, which 
M\™ d U*L fcems t0 ™ Q very.eafy. Let two indefinite Lines AB, CD, 
defmhefy di- be drawn parallel to each other, and at an Inch diftance 
mfibk. then the Line E F, which is perpendicular to them, and 
Tab.i.Fig.i. Üraited by them, will be alfo an Inch long. Then let 
' ' the Point A, in the Line A B, be taken on the left 
Hand of the Line E F, and, if you will, at an Inch 
diftance from ir, on the Line CD to the right Hand of 
E F, let as many Points G, H, D, éxc. as you pleafe be 
taker», and at any diftance from each other; to which 
let as many ftreight Lines be drawn from A, 1 as AG, 
AH, AD. Then it is evident; that the Line AG will 
país through the Point I of the Line E F j that the Line 
A H will pafs through the Point L which is higher - 0 and the 
Line A D will pafs through the Point M which* is higher 
ftülj and fo on,* and becaufe the Line CD is indefinite* 
and an indefinite Number of Points, íuch as G,H,D may 
be taken upon it, it will foilow, that Lines drawn from A 
to all thofe Points, will mark an indefinite Number of 
Points on the Line E Y different from each other, and 
which approach ncarer and nearer to the Extremity E, 
\yithout any one of them ever paíling through the Point 
E, becaufe the Line CD is fuppofed to be parallel to AB. 
Wherefore, (becaufe the Length of EF was taken atplea- 
fure, and the femé Demonftration holds for any other 
Length whatfoever j) we muft acknowledge, that an in- 
definite Number of Points n,v* T be afligned in any de- 
termínate Portion of Matter, anii- coníequently that Mat- 
ter is indefinitcly divifible. 

5. This 
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5. This Truth may alio be dernonftrated from this Con- ¿l4*atir ¿ 
fideration, thac there are fome Quantities thac are incom- J mo "J tratt - 
menfurable, chac is, have no common Meafure. Thus, 
íuppofe ABCD to be a Square, it may be geomctrically Tub.i.Fig.a. 
dernonftrated, that the Side AB, isincommenlurableto the 
Diagonal A C. Lee us then imagine in our Minds the 

Line A B, which is an Inch long íuppofe, to be divided 
into a hundred Thoufand equal Pares, and every one of 
thefe into a hundred Thoufand other Parts that are equal 
alio, andagain, evsryoneof theíc into a Hundred Thoufand 
other Parts equal to one another ftill,- we may go on in the 
Diviíion thus, for an Age together, withouc ever being 
able to come ac Parts fo fmall, as to fay, that the Line 
AC contains a certain determínate Number of them and 
no more. Now this could not be ib, if Extenfion were 
not indefinitely diviíible,* for then after we had divided 
the Line AB, for inftance, into as many Parts as it is 
pollible for Extenfion to be divided into, the Line AC 
would necefíarily contain 1 a certain determínate Num- 
ber of thofe Parts. We muft therefore conclude, thac v - 
every Thing which is extended, and every Portion of 1 ^ 
Matter, is indefinitely divifible. 

6. This Conclufion of Ariftotles, hath been aílented to c. An <¡b- 
by all his FolWers, except a very few,* and they depart- **^ % t 
ed from it oni* becaufe they thoughc they contradided g 
themfelves: For, fay they, if two Bodies be íuppofed un- 

equal, and if they can be divided indefinitely, it will follow, 
that the Number of Parts of which the one is compo- 
fed, is equal to the Number of Parts of which the other 
is compofed ; and from thence it will follow 3 that- 
they are both equal, which is contrary to the firft Sup- 
poiition. 

7. But here is a double Miftake. Firft, they did not 7. ^n Z4t£ 
cpnfider, thac Equality and Inequality are Properties of fo er * othU 
finiré Things, which can be comprehended and compared rjc 
together by humane Underftanding; buc they cannot be 

applied to iiidefinite Quantities which humane Under- 
ftanding cannot comprehend or compare togecher, any 
more than it can a Body with a Superficies, or a Super- 
ficies wich a Line. But, if i: could be faid, thacof two 
unequal Bodies, divided in the foregoing Manner, as che 



I. A certain dctcrmin/itc Knm- 
bcr> &c.) I-or it ihe Vjáf 
Tab* t AB could be dividedJRo 
Fjg. 2. thoíeímalleft Parts, the L me 
AQ» and al] uilier Lines 



D 



could be divided alió into them; ib 
thac one of thofe ímalleíl Parts would 
be the common Meafure of the Lines 
AB, AC, audof all other Lines. 

Line 
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Line EF was divided, the Number of che Parts in the 
One, was equal to the Number of che Parts in the Other ¿ 
we could not conclude from thence, 1 that the two 8o- 
dies themfelves were equal ; becaufethe Parts of the one, 
are bigger in Proportion than the Parts of the other: 
There is therefore no Conrradi&ion in chis particular, but 
the foregoing Demonftration holds in its full torce. 

8. Ochers attack the indefinice Divilibilty of Matter, 
Objcüion. another way j by laying, that it would from thence fol- 
lovv, that a íinall Portion of Matter, fuch as a Cube, a 
quarter of an Inch high, mighc be divided into as many 
thin fquare Pieces, as would cover the whole Globe of 
the Earth, if ic were much bigger than itis¿ which, they 
think, is abfurd. 

9 . jínjwer. 9. But thefe have no more Reafon of their Side than 
the other ¿ for their Obje&ion is founded upon this fingle 
Maxim of their own, Tfjat every Thing is abfurd^ which 
our Imagination earit comprehend: This is a very grofs Mi- 
ítake, and unworthy of a Philofopher, whocannot but know, 
that there are an infinite Number of Truths, which it is 
certain our Comprehenfion cannot attain to. Many Exam- 
ples might be given of this, but I íhall contenc my felf 
with Two, both which relate to the Subjed we are now 
treating of, viz. The Sheets of Gold made by Gold- 
beaters, and the Gold Wire made by Wrre-drawers. 
1 o. Concern- io. In order toa clear Conception hereof, wemuftfirft 
'¡¡Mtf%ttd k now > * at 11 a PP ears bv Ex-perience, that the Weight of 
madtbyGoid- an equal Quantity of Gold and Water is as 19 to 2, fo 
beaters. that if a Cubick Foot of Water weighs 71 Pounds, 

I. That the two r Bod¡es thcmfehet 
are tquaU &c.) What is íaid of 
Quantities decreafing infinitely Jittle, 
mayaiíb be undcrftood of Quantities 
increafing inñnkely great; that Is, 
Quantities infinitely grcat, are not 
therefore ali equal to eaeh ochcr. For 
a Line drawn trom a Poim infinite- 
ly, oneway, isbuthalfa Linedrawn 
from a Point infínitely? two ways. 
And a Reoangle ot an infinite 
Heighth, upon a finí te Bate, may be 
&c. of a Reccangle of an 
infinite Height alio, upon a propor- 
tionable Bate. And, in Hcterogene- 
ous Quantities, an infinite Line, is 
not only not equal, but is infinitely 
lefs than an infinití .Superficies ; and 
an infinite Superficies, rhan an infi- 
nite folid Space. And in a ío)id Space, 
a Cylinder infinite in Length, \% not 



only not equal in Quantity, but is 
really infinitely lefs, than an infinite 
íolid Space of two Dimenfions, viz. 
Length and Breadth s and an infinite 
íolid Space of two Dimenfions, is 
infinitely leísthan an infinite Space of 
all the DimenGons. Whence> by the 
way, it appears, how weakly they 
argüe, who, becauíe Space (and the 
fame istrueof Duration) may be di- 
vided into innumerable Parts which 
ate unequal ; and in infinite Space 
(or Duration] the Number of th« 
greateíl Parts is as much infinite as 
that of the leaftj which they think 
abfurd, becaufe they believe all In | 
finites to be equal in every refpect ; 
conclude from henee, that there can 
0^0 fuch Thing at all as lnfinit» 
Spk,{px Duratha.) 
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1 a cubickFoocof Gold will weigh 1349 Poundsor* 21584 
Ounces. 3 Now a cubick Fooc contains 2985984 Cu- 
bick Lines, and therefore 4 an Ounce of Gold contains 
j}8-*VItÍ cubick Lines. Whereforean Ounce of Gold, 
reduced into the Form of a Cube, will be s very near 
5 f Lines high, and ics Bafe 6 abput itfjf fquare Lines. 
This being ío, the nexc Thing to be known, is, that the 
Gold-beacers makeout of an Ounce of Gold 2730 whole 
Leaves of 34 fquare Lines each, befides what they cali 
the Wafte, which is the í'mall Shreds that are cut off, and 
amount to almofthalf: The Superficies of 7 every one of 
thefe Leaves is 1156 Lines fquare, fo that if they were 
all placed regularly by one another, they would 8 make 
one Superficies of 3155880 fquare Lines; to which if we 
add 9 but a third Pare, which is the leaft that goes into 
Shreds, ic will follow, that a Gold-beater makes out of 
an Ounce of Gold 4207840 fquare Lines. Now fince 
this Superficies 10 exceeds the Bafe of a Cube of Gold ot 
an Ounce vveight 159092 times, it is certain, that Thac 
Cube, which, aswas faidbefore, did notexceed57 Lines 
in Height, isdivided into T59092 fquare Leaves. 

11. Thoughthis Divifion of Gold be very furprizing, n.TheDi- 
yet it is very far íhort of what is done by Wire-drawers. ^! ¡ f r Gold 
I have feen feveral Ingots of Silver in the Figure of Cy- % ra ÍU 
linders, which» weighed eight Pounds a piece ,* one of 
them, which feemed to me more regular than the reft, 
was two Foot and eight Inches long, and two Inches and 



tre- 
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1. sA tubic Faotof Gold, &c.) For 
1 : i 9 :: 7 i:i w . 

2. Or 21584 Ounces) For 16 
Ounces make a Frcnch Pound. See 
Preflet. Nouvel. Elcm. Mathemat. 3 . 
Edif. \.fartJib. 2. pag.ff. 

3. Notv a cubic Foot) The Propor- 
ticn between a Line and a Fooc, is 
as 1 ro 144; now in this continued 
geomecrical Proporción, che Numbcr 
ís 2985-984: ThereforebecauíeCubes 
are in a triplícate Ratioof their Sides, 
3 cubic Line is co a cubic Foot, as 1 
to 2985984, that is, a cubic Foot 
conrains 29^984 Lines, 

4. ^An Ounce of Gold) A cubic 
Fooc of Gold, whtch weighs 21584 
Ounces, contains 2985984 cubic 

^Túnes; chereiore by the following 
Proporrion, ic ís, 21584 Ounces: 
2985Q84 cubic Lines : : 1 Ouncm. 
Ijtó^fl Me Lm:u .JT 
f . Very near 5A Lines high) For 
«he Cube Root of i38 T J.¿|A 

D 



is very nearly 5 i-, though 5-J-isftill 
nearer, For the Cube of f$ is 
l VzT*> And the Cube of s-f is 

6. s.4kout z6~j fanarc Lines) For 
the Square of 5-f is pretty nearly 

7. Everyoneof thefe Leaves) For 
che Side ot a Leaf, was faid before to 
be 34 Lines, the Square of which is 
115Ó. 

8. Mal'eone Sttpe r Jicies) Multiply 
1 1 56 the Number or íquare Lines in 
one Lear, by 27 30 the Number of 
Leaves, and it will make 5 1 55880. 

9. 'Bnt a third Part) To which 
Superficies, ir weadd a third Part o£ 
5155880, that is, io5"i96o it will 
make 4207840. 

10. Exc;edsthe*Bafe) Thatis, the 
Superficies 4207840, conrains che 
BaíeofthatCube,or2t?^J-, 15909* 
times. 

1 nine 
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nine Lines about ; fo that 1 the Cylindrical Superficies 
was 12672 fquare Lines. After this Superficies was co- 
veredover wich ievcral Leaves of Gold, which all together 
weighed half an Ounce j the whole Cylinder was drawn 
through Holes made in a Place of Steel, till ic became 
íiich as the fmaUeít Wire that ismade in this City; I took 
25 Fathom or 150 Foot of it, and weighed them in an 
exact pair of Scales, and found that they weighed but 
Grains., wanting about ¿£ of a Grain. Wherefore 1 the 
whole Cylinder ought tohave bcen drawn into a Wire of 
307200 Foot long : W henee it folio ws, 3thatit is 11 5200 
times longer than it was before, and that ics Superficies is 
become 4 three hund'red and forty times as much. To 
which if we add, that when this fmall Wire is made into 
a thin Píate, tocover Silkwith, s the Superficies istwice 

as 



t. The Cjlindrícal Superficies) For 
two Feet and eighc lnches (that is 
384 Lines) which is the Hcighc of 
the Cylinder, multiplied by cwo 
Inchcs and nine Lines (that is 33 
Lines) which is the Circumference 
of cheBafcj makes 12672. 

2. The whole Cylinder) Firíc lee 
the whole Cylinder (which, as was 
faid beforc, was 8 pounds) be redu- 
ced into Grains 

✓ 

8 Pounds by 16, 
which maltes 12S 
Ounces. 

Í28 Ounces by 8, 
which makes 1 024 
Drachms. 

1024 Drachms by 

6ymuldply¡ng< 

}C7iSciuples by 2, 
which makes 6 144 
halí S crupiés. 
6í44 half Scrnples 
by 12, which 
makes 73728 
^ Grains. 

Then by che following Proporci- 
ón i 36 Gr.:ins : 150 Fut : ; 73728 
Grains '. 307200 Feet. 

3. Th.¡t it is \ 200 times longer) 
Formulriply ; Feet and eighc lnches 
(which is jheLcngthof theCylinder) 
or 32 lnches by 11 y: 00, andicwil! 
makc 36864 co lnches, thac is, 
307200 Feer (the Lengch of the 
whole Wire.) 

4. Three hundred and forty times as 
nmcb ) Lee the whole Cy.icder of Sil- 



ver which is to be drawn into Wire, 
be callcd A, and íüppofe another Cy- 
linder Bof anequalBaíe, butnyioo 
times higher, and let the Cylinder of 
Wire be called C. Ir is manüeír, thac 
the Superficies of the Cylinder B* and 
the Superficies of theCylinder A, are 
to one another as 1 1 rzoo to 1 , that 
¡S) as the Height of the Cylinder B 
to the Height of the Cylinder A, 
thatis, as the \aíe of theCylinder 
A, to the Baíe of the Cylinder B 
(for the Bales of equal Cylinders are 
reciprocan jr as theirHeights)fW is, as 
che Baíe or che Cylinder B, co che 
Bafeoi che Cylinder C. Now if we 
fuppofe> aecording co CavaUertbs'& 
Doctrine of Indivilibles, chat che Su- 
perficies of Cylinders confiítof»an in- 
finite Number of Circumferences or 
Ci relés equal co the Bafes, then the 
Superficies or theCylinder B, willbe 
to che Superficies or' the Cyünder C, 
as the Circumferences, or as the Ra- 
dius'sof their Bafes,- now che Radi- 
us's are co one another in a lübdupli- 
cace Racio of che Area's of the Cir- 
cle$: If cherefore che Superficies of 
che Cylinder B, be fuDpofed 1 1 5-200, 
che Superficies of che d'/linder C will 
be a mean Proporcional becween 
iif2oo and 1 (that isj 340 very 
nearly) and the Superficies of the 
Cylinder A will be I.Q.E.D. y 

j*. The Snperjicies is trvice as Mg) 
^ the Cylinder be made fiar, íts 
^^•e Superficies is made into two 
Parxíelograms, which becauíe they 
lie one upon another, form a thia 
Pjrallelepipedon, capable of being 
mide as thin again> which isdone by 
che 
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as big; fo chat it then is encreafed to ñx hundred and 
eighty times as much as it was at tírír, 6 and thercfore 
contains 8616960 fquare Lines. Now after this Wire is 
madeinto fothin a Píate, its Superficies is ftill covered alí 
over vvith Gold ; fo that only half an Ounce of Gold 
with which the Píate is covered, is made fo thin, that its 
Superficies is 8616960 Square Lines. 7 Which Super- 
ficies exceeds 325795 times the Bafe of a Cube of Gcld 
of an Ounce weight, and twenty fix fquare Lines and $| 
in Breadthj from whence itfbllows, that the Thicknefs 
of the Gold which the Solver Píate is covered with, is not 
above T t " ttt 8 of half the Height or rrrrrs- oí the 
whole Height of a Cube of Gold of an Ounce weight ,* 
fo-that the Quantity of 5$ Lines is divided into 651590 
equal Parts. 

12. If we confider further, that Gold is capable of be- »*• The fin. 
ing divided ftill more, if there werc any Occafion for itjf^°^¡ 

> and above all, ifwe confider that what we have now ex- Jti&fimvf 
amined is done by Mc?i, and with Inftruments that are 
very grofs and dull, and that there are in Nature many Vctuljud*t m 
Tliings, which are vaftly more fine and fubtile ¿ we fhall went ¿f the 
clearly fee, that what exceeds our Imagination, is not p ¿™ r °f 
therefore impofíible ¿ and that it is not for us to prefume, 
as many do, to fet Bounds to the Power of God. 

13. Laftly,^e are carefully to obferve, that That Di- *3' ™* c b 
vifion which we make in our Minds and Imaginations, »r¿¡v1j¡o» 
makes no Alteration at all in Matter, but that all real roithout Mo- 
Divifion arifes from Motion ¿ that is, in order for a Por- Uon% 

tion of Matter to be really divided from that to which itis 
united, it muft neceíTarily be feparated from it. And 
henee it is, that Motion is fo neceííary, and the Knowledge 
of it fo ufeful, that Ariftotk fays, that he who docs not 
underftand Motion well, muft neceíTarily be ignorant of 
all natural Things. 



the Workmen> whobeat it as rhinas 
they can, fo that the Superficies of 
the Cylinder is thereby doubled. 

6. And therefore, contains) Multi- 
ply i%6jijm\e Superficies ot the 
Silvei betore ic is beaten, by 6 80, and 
i: will make 8616960, 

7. Which Superficies exceeds) dU 



vide 861696*0 by 26^ J and it will 
make 325-795". 

8. Of half the Height) Becaufe the 
Gold with which the Silvcr Wire is 
covered was only half an Ounce» that 
is, half a Cube of Gold of an Ounce 
Weight. 
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C HAP, X. 

Of Motion and Reft. 

BE CAUSE it js eaíier to underftand what Motion 
is, by Experience, than to give a DeSnition of it, 
or to find out tbe Caufe, I malí here make ufe of a fa- 
miliar Example, agreed upon by all, which may ferve to 
explain to us the Nature of Motion. 
u xvhatit is i. Suppofe a Man in a calm Day walking on Foot in 
tobe moved, a Park planted with Trees, and that at the Beginninp he 
is obferved to be between the firít Trees in the Walk, 
and then between the Second, and fo to continué on 
walking till he comes at the End ¿ no Body doubts but 
the Man thus walking moves, and that every Step he takes 
is a real Motion. Confider now, that the Motion of 
this Man is fomething new, which was not in him be- 
fore ; and then if we take an exact Account of what wc 
, conceive to have come to him fince he began to be mo- 

ved, and rejedt every Thing which wc certainly know is 
not Motion, we are fure that what remains, is, withouE 
doubt, the Thing we enquire after, and &<Á this willfhow 
wherein Motion properly confifts. 
%, What Mo* 2 . No w becaufe we do not acknowledge a Vaccuum, as De- 
tion and Reji mocritus and Epicurus did, therefore we cannot fay with 
them, that this Man which we are fpeaking of, applies 
himfc f to different Parts of Space, becaufe we do not , 
diftinguifh Space from Matter as they did ,* wherefore in 
the Example now menrioned, there are.three Things to 
be confidered by us. Firft, The Deíire of Walking in 
the Man: Secondly, The E Fort he makes to put this 
Defire in Execution : And Thirdi/,. The Correfpondence, 
or the fuccejjive Application of the esternal Parts of this 
Man, to the different Parts of the Bodies which encorar * 
pais him, and immediately touch him. IsTqjR it is evi- 
tiene,, that the Deííre which this Man has, is npf the Mo- 
tion of him} for Defire is nothing but Thoughr, and^e 
acknowledge many Things to be moved, which we d°» 
not allow to have any Thougbt. So likewif e we ought not'' i 
to chink, that the Moción of ¿V Man confifts in the Ef- 
fbrt which he makes towards vv e Jking : For though we 
may truíy fay, that all Bodies Which move, have an Ef 
fon (as we know they fometimes have, though they da 
aoc moye} yet we are rather to think, that this Efibrt of 

the 
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the Caufe of the Motion, and not the Motion ic /elf. 
Norhing therefore remains but that Motion conffls in i the 
fuccejjive Application of a Body to the d'iffercnt Partí of 
thofe Bodies ivhich are 'ivmjediately about it ¿ wbence it 
folio ws alfo, that the Refl of a Body, is thecontinual Applica- 
tion of that Body to the Jame Parts of thofe Bodies ivhicb 
are about it a?id immediately touch it. 

D 4 3. Ic 
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I. Sttutffive Application of a TZo- 
Hyy &c) TheDifpute about the Na- 
ture and Definition of Motion, a- 
mongft the Writers of Philoíbphy, 
has always been very perplexed. ^ 
fuppofe, becaufe, not fuíHciently 4P 
ccnding to the difTerent Senfesof an 
amb'iguous Word, they endeavoured 
to comprehcnd that,\x\ one Defini- 
tion, which ought to have been ve- 
ry exaflly diítinguiíhed into ics dif- 
£ ferent Parts. That Mvtion (or ra- 
ther the Eftc& of Motion) in gene- 
ral, is a Tranflation of a 'Body jrom 
ene Place to anather, is pretty well 
agreed amongít them a!l. But what 
is meant by being tranflatcd fr»m ene 
place to another, here the Contro- 
verfy lies, and Philofophers difTer 
widely. They who define; Motion by 
comparing theThirw^hich is moved, 
not with the Bodiesrat cncompafs it, 
but only with ^pace which is im- 
movcable and infinite, can never 
know or underíland, whether any 
Body at all reíls, ñor wha: the abfo- 
lute Celerity of thofe Bodies that are 
moved is ; rorbefides, that rhis wbole 
Globe or the harih revolves about 
rhe Sun, it can never be known whe- 
ther or no the Center of chis whole 
8 y ítem, in which all the Bodies rc- 
lating to us is contained, reíls, or is 
moved uniformly in a ílretght Liifr 
Again, they who define Motion«y 
comparing the Thing whid^rmo- 
ved, not with infinite ápace^ut with 
other Bodies, and thoíe at a very 
great Diftance, thefeneceílarily make 
lome Body dj^Mark by which all 
Motionis to be meafured; which, 
whei^ffit felf is at rt ft, or, with ref- 
vfjt to Bodies ata íüll gr.ater di- 
^^ifncc, is moved, is impoilible to be 
PWknown l'tkewife. Laftly, They who 
dehre Motion by comparing tte 
Thing which th?y íay is moved^W 
withdiíhnt Bodies, buc oniy($^th 
thac Superficies which immediately 
touches it i itis very weak in them 
to fay, tbat thofe Thíngs are truly 
M reit, wDicb being conne&ed witb 



thePartieulars of other Bodies, are mo- 
ved with the greateft Swiftneísj as 
the Globe of the Earth which is in- 
compafled with Air, and revolves 
about the Sun. And on the contra- 
ry j that they only can be faid 10 be 
moved, tljat with the utmoft Forcé, 
and Hefiítance which they can make, 
can do no more than barely hinder 
themíelves from being, carried along 
with other Bodies. as Fiíhes which 
ítriveagainft theStream. 

But if we rightly diftingu'fh the 
different Senfes of the ambiguous 
Word, this whole Mift will immedi- 
ately vaniíh. For a Thing in Mo- 
tion, may be confidered in three 
Refpeíts •, by comparing it with the 
Parts of infinite and immoveab/e 
Space^ or with 'Bodies that fitrtound 
it at a dijiance, or with that Super- 
ficies which immediately touches it, 
If thefe three ConGderations be ex- 
a£Uy diftinguifhed into their feycral 
Parts, all fucure Difputcs about Mo- 
tion will be very eafy. l irft trien, 
a Thing in Motion may be compa- 
red with the Parts of Space: And, 
becaufe the Parts of Space are infinite 
and immoveable, and cannot under- 
go any Changelike Matter j therefore 
thaPchange of Situation, which is 
made with rcfpe& to the Psiná ól 
Space, without any regarj had to 
the Bodies, which encompafs ir, may 
rightly be called, abjoltttch and trnly 
proper Motion. S^condly, a Thing 
*n Motion may b? compired wírh 
diftant Bodies, and becaufe a Body 
may in this manner be_ transfer- 
id along with other Bodies which 
immediately furround if, therefore 
that Change of Situation which is 
made with refpect to thofe Bodies 
which are at a diftance, and not to 
thofe which are near, may properiy 
be called, relathely covnnm Motion, 
Laftly, a Thing in Motion, may be 
compared with the Superficies of thoíe 
Bodies which immediately touch it : 
And becaufe, whatíoever isthus mo- 
ved, may poflibly have no abfolute 



4o 

3 . 1n order to 
determine 
Tohcthtr aHo- 
dy be in Mo- 
tion or no, 
there is no 
necdof tam- 
far'mgitwith 
TSodies at a 
d'f:arjce. 
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3. It is to be obferved here, that when we fpeak of 
Motion or Reíb vve always mean an immediate Applica- 
tion, and have no Regard to the Relation a Body ftands 
in to Things at a diftance, any further.than to coníider 
íuch fort of Relation as a mere external Denominación 
only p which makesno Akeration intheThing, and which 

is 



or common Motion at all (as if an 
Arrow were fhot towards rhe Weftj 
with the farr.e Swiftnefs, that the 
Earth turns towards the Eaft ,) and 
on the contrary, that which in this 
rcfpeél is ac reft, may really be 
transferred with both abfolute and 
common Motion (as Bodies hid in the 
Bowels or the Earth) therefore that 
Change of Sttuation which is made 
with refpeét to thoie Superficies 
which immediately touch the Thing 
moved, muy rightly be calied Motion 
rclativdy procer. 

Firft, Abjolntely and truly proper 
Motion, is the Application of a "Body, 
to the dijfcrent parts of infinite and 
immoveable Space» And this is in- 
deed alone abfolute and proper Mo- 
tion, which is always generated and 
changed by the Forces imprefled up- 
on the Body that is moved, and by 
them only ; and to which alone are 
owing the real forces of all Bodies to 
move other Bodies by their im- 
ptilfe. and to which they are in pro- 
porción (Sec Newt. Princip. "Book I. 
Def. 2.,— 8.) But this only true Mo- 
tion cannot be found out or derer- 
mined by u?, ñor can wediítingui/h, 
when two Bodies any way ftrike 
againft each other, which the true 
Motion, and confequently the true 
Forcé from whence that Jm^ulíe 
arifes, belongs to ; whether to that 
which feems to us to move fwiftefl, 
or to that which moves íloweítj or 
perhaps feems to be quite at reftj 
tecauíe it cannot be demonftraccd 
whether the Center of Gravity, as 
was íaid before, or of the whole 
Syftem (which we may properly e- 
nough define :o be, One Point in In- 
finite Space,) beat reltorno. 

Secondly, Motion relativcly common 
is the Chance of S'uxatian which is 
nade with rcjpt cli not to thofe 'Bodies 
whuhlare nrr.rrj?. bnt to ¡orne that are 
at adiftance. And this fort of Moñón 
we mean, when áre fóyí that Men, 
and Tree.«, and tiie Globe of the 
ülarth it fe!f revolveabout the Sun: 
And we mean this Motion aiíb, 



when we confider the Quantity of 
Motion, or tbe Forcé of a Body in 
Motion to ítrike againft any Thing. 
For Example, whenaBallof Wood, 
with a piece of I.cad in it to make 
it heavy, isthrown outof our Hand, 

tcommonly reckon the Quantity 
Motion, or the Forcé with which 
the Ball ftrikes, from the Celertty of 
the Ball> and the Weighc of the in 
cluded Lead together. 1 fay vrccom . 
monly reckon i tío, and indeed truly, 
with refpcér, to the Forcé ir felf, or 
any fenlible EfTeét ot it ; but whp- I 
ther that Forcé or true Motion be 
rea//y\n the Ball that ftrikes, or in 
the Earth which feems to be ftruck ; 
this, as was íaid before, we cannot 
certainly determine. 

Laftly, Motion relatively proper, is 
the fucceffve ^Application of a Body to 
the different Parts of 'Bodies which 
immediately tot*s it. And this is 
the Motion \C? generally mean in 
Philofophical Difputes, wherc we cn- 
quircinto the Nature or particular 
Things, as when we íay, thar Heac 
or Sound, or Liquidneís, confift in 
Motion. But particular Noticeought 
to be taken, that the fnccefjivc Appli- 
cation of a "Body, is fo to be under- 
ftood, thac it is to be applied íüc- 
ceífively to ihedifterenc Pares of thé 
Bodies immediately touching it, with 
its whoU Superficies taken together 
,'tjir tout ce qn'il a a°exterienr, as 
tii r rench expreflés it ;) as when a 
Bal] \ r is thrown, glides againft 
the dift&fr*nt Parts of the Air with 
its whole Superficies ¿ and when our 
Hand is moved up and down, it is 
fucceíTively applied ^. its whole 
Superficies, to the difiere/ 1- Parts of 
the Air on the one Side, ancr 1 ^ the 
Joint by which it is faftned to 
Body on the other Side. It was""* 
no purpoíe therefore for Mr. Le Clerc 
rp find faulc with this Definición, 
x jf Phyf. ¡ib. j\ Chap. f, It mil 
N > fays be, that the Banks and 
the Channel of the Ri-ver are as 
mucb moved as the Water, becaufe 
they are as far remeved from the 
Water 
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h nothing real in the Subjeót under Confideration. Thus 5 
the Man whom we fuppofe walking amongft the Trees 5 
may alfo keep ac the fame diftance from the lame Parts 
of the Water that runs in a Canal juft by, and yet wedon't 
íay that he is at refij and another Perfon íitting in the 
Walk, may be againft different Parts of the Water, and 
yet we don't fay that he is vi Motion. Whence it follows, 
that they are very much miílaken^ who, in order to de- 
termine vvhether a Body be at ReúS or in Motion, com- 
pare ic with immoveable Parts which thcy imagine to be 

beyond 



Water that runs ly : as the Water 
is from the cther Parts of the Chati- 
wl and 'Banks. But the Cafe of the 
Water is very difFerent from that of 
the Banks. The whole Superficies 
of the Water is íucccífively applicd 
to different Parts of theBodieswhich 
£ furround it, and immediatcly touch 
it, and therefore is transferred írom 
fome of thofe furrounding Bodies to 
others. But the Banks are parcly ffar- 
ed to the Eanh, and therefore are not 
transferred from thofe Bodies which 
immediately íurround them. For 
when we fay, that a Body is trans- 
ferred, we mean that the Whole of 
ít is transferred. ^herefore an I- 
fland íticking up in^lfc middle of a 
River, is ñor moved (not Fo much as 
with this mere relative Motion) tho* 
the Water íüdes by ic, becaufe ic is 
firmly fixed in the Earth, and is not 
transferred from that which imme- 
diately touches it. So a Body e- 
qually poifed in a Liquor whofe 
Parts run opon it with cqual Forcé, 
is not moved ; becaufe though every 
particular Part of the Superficies of 
it be every Moment applied to dif- 
ferent Parts of the Liquid that luj& 
rounds ir, yet the whole SuperjkÉ^ 
of ic is not transferred ac on^fom 
the concave Superficies of^F Parts 
which furround ít, confidered as onc 
whole Superficies^ 

Further, a^jjmng to thefe difTe- 
rent Defy^^ffis of Motion, areweto 
undejfm the Word Place in dif- 
ferú^Scnfes. ' For when we fpeak 
^^ftrnly or abfalntely proper Motion 
B^or Rt*P;) then by Place we mean, 
that Part of infinite and immoveabl^ 
Spacc wbich the Hody poffcfjes j wj^fl 
we fpeak of Motion rclatively^fñ- 
man, then by Place is meant, a Part I 
of fome particular Space or move- \ 
AbleDitncnfwr;; which Place iefelf is ! 



truly and properly moved, along with 
that which is placed in it : And when 
we fpeak of Motion relatively proper 
(which indeed is very i m proper) 
then by Place, ismcant.'¿<? Superficies 
oftjÉRadíes (or fenfible Spaces) vohich 
immedia :c!; fuirrund the tbing moved. 
As to the Petimtion of Refi, all 
are very well agreed in it : But wbe- 
ther Reft be a mere prhatton of Mo- 
tion, or any Thing pofitive» chis is 
íharply difputcd. Caries and fbme 
others contend, that That which is 
ac Reft, has fome kind of Force> by 
which ic continúes at Reí!, and 
whereby it reñfts every Thing thac 
would chango its State ; and thac 
Moción may as well be called a 
Cefiácion of Red, as Reft is a CefTíu 
cion of Motion. Malebranch in his 
Enqniry after Trnth, TSeek 6. Chap. 9. 
and others contend on the contrary, 
thac Reft is a mere privaúon of 
Motion ; their Arguments may be 
íeen briefiy rxplained in Mr. Le 
Clerc's Ph\f. 'Bool' y. Chap. 5-. One 
Thing oniy I would obferve by the 
way, relating to th.isMatter, and thar 
is, rhac Malebranch and Mr. Le Clerc, 
k who follow his Opinión, in the 
following Argumenc, beg the Quc- 
ftion. Suppofc, fay they, a Ball ac 
reft ; fuppofe that God íhould ceafe 
to vAW any Thing concerning it; 
what T/ould be the Confequence? 
It would be ac reft ftill. Suppofe ít 
bein Motion i and that God Ihould 
ceaíe to Will tha: it fliould be in 
Moción, whac would follow then ? 
It would not be in Motion any lon- 
ger. Why not? Becaufe the Forcé, 
whereby the Body in Motion continu- 
edintheState it was,isthe/>o/7f/wWill 
of God, but thac whereby it is at Reft 
is only privativa This isamanifeíl 
begging of the Queftion. Inreabcy, the 
Forcé or Tcndcn cyby w hicbBodies,whe- 
iher 
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beyond the Heavcns, where it is very uncsf tain, whether 
there be any Parts of Matter more immoveable than thofe 
near us. 

4.^4remark- ^ Having thus explained the Nature of Motion and 

tjaSñyTn Rcft > when we fce a Flíh in the River keeping ic felf 
Moticnandof iox fome time right againft the fame Part of the Bank, 
ami R Y n anc * neithcr the Scream which furrounds it, carrying it 
** ej downward, ñor its own Forcé, by which it ftrives againft 
the Stream, carryinglc upward, we fay that it is really m 
Motion, becaufe it really agrees in every particular, wich 
anocher in a Pond, which is by all allowed to be in Mo- 
tion ; for the EfFort of the Former, makes it to be fuc- 
ceffively applied to the different Parts of the Running 
Scream, in the fame manner, as the EfFort of the Latter, 
makes it to be applied to different Parts of the Water in 
the Pond. On the cojtfrary, when we fee a Stake float- 
. ing on the Water, and am-icd along wich the Stream, we fay 
that it is at Reft, becaufe it is incompaffed wich the fameJ 
Parts (which is the general Reafon why we fay a Body is 
at Red) thoughat the fame time, the Stake and the Ri- 
ver together, are but one Thing in Motion. 
s.rhattore- 5. When a Fiíh that moves it felf in the manner 
ftfi fime fin n ow defcribed, is not carried along with the Stream, wc 
t ^Tt¿ s are ufed to fay, that ic refifts the Stream ; fo when a Bo- 

to moje fo- * _ , 7) 

vardi the dy by its ReGítance, hinders it felf f? Í¿g being carried 
tcmrarypart. a j on g w j t h another Body with which ic is encirely fur- 

rounded, we may as well fay, chac ic moves che concrary 

way. 

6. That Mo- 6- Becaufe we cannot conceive any Application to 
timandRcji different Pares, wichouc lüppoíing a Body fo applied, fo 
^luTntf ex- tnac Motion depends neceflarily upon the Thing moved j 
% jfiing^ and therefore we are not to think that Motion is any real Being, 

^hemtnf ^ Ut Z °^ ^ !° ^ 0t ' 0n j anC * ^° Ükewife, 

- l^cMcñts of tnac Re ft ¡* on ty a Mode ú\\ 1r hc Body which is at Reft. 
Matter. Whence it follows, that Moh r C^ and Kefi add nothing 
more to the Body in Motion or ar>n?^ than Figure docs 
to a figured Body ¿ and fince a Body may .either be moved 

porción to their DcníitjVivu ís, to 
the Quantity of Matter contó r*d in 
them i and every Body íhikin^eip- 
on another with a gtven Velo\ • 
whether that other be greater oWl 
iefs, moves it in proportion 10 the 
(/•rofity or Quantity of Jyla-tter in 
ith tone, to the Denfuy or Quantity 
of Mattür in the other! 



ther in Motion or at Refl, continué 
in the State in which they once are ; 
is the mere Jnertia of Matter i and 
therefore if it could be, that God 
ihouid forbear willing at all¿ a Body 
that isonce ín Mction, tvould move 
on for ever, as well as a Body at 
.Reft, continué at Reítfor ever. And 
the EffeiSt of chis Inertia of Marrer 
i- chis s chat all Bodie¿reüft in Dro- 
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or not moved; we conclude, that Motion and Reft are 
only accidental to Macter. 

7. Motion has always been acknowledged to be a Spe- 
cies of Quantity, which is meafured parcly by the Length 
of the Line, which the Body in Motion runs ; fox Ex- 
ample, when a Body of a given Bignefs, fuppofe a Cubk 
Foot, moy.es a given Space, fuppofe fixty Foot, we cali this 
a determínate Quantity of Motion, and it is twice or thrice 
as much, if the fame Body runs 120 or 180 Feet. 

1. Ic is alfo partly meafured 1 by the Quantity of Matter 
which moves together : For Example, lf a Body of t<wo 
Cubk Feet runs through a Line Jixty Foot long, jt has twice 
as much Motion, as a Body of one Cubk Foot, which runs 
through the fame Line : For it is evident, that we ought 
to reckon as much Motion, in each half of the Body of 
two Feet, as in the whole Body of one Foor. 

9. Whence it follows manifeíHy ; that in orderfor une- 
•qual Bodies to have equal Quantities of Motion, the Lines 

which they run through, ought to be in reciprocal Pro- 
portion to their Bulle. Thus, if one Body be three times 
as big as the other, the Line which it runs through, ought 
to be but a third Part of that of the other. 

10. When two Bodies hung at the Ends of a Balance 
or Leaver, are^o one another, in reciprocal Proportion 
to their DiftanS^ from the fixed Point ; they muit ne- 
cefíarily, when they are moved, deferibe Lines which are 
to each other, in reciprocal Proportion to their Buiks. 
For Example : if the Body A be three times as big as the Tab.i.Fig.j, 
Body B, and thefe Bodies be fo faftned to the Ends of the 

Leaver AB, whofe Point C is 6xed, that the Diftance BC 
be three times as much as the Diftance AC, the Leaver 
cannot incline either to the one Side or the Other, but 
the Space BE along which thaleífér Body is moved, will 
be three times as much^rthe Space AD along which 
the greater Body is mo»; wheretore the Moción of the 
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7. Hovt> to 
determine the 
gttantity of 
Motion. 



8. Another 
Way tomen- 

fttre the 
gtiantity of 
Motion* 



9. Hoto two 
uneqnal Bo- 
dies may have 
equal Quan- 
tities of Mo- 
tion» 



10. Hoto two 
"Bodies hunt» 
at the Ends 
of a 'Baílame 
may be in 
¿equilibrio. 



1 . By the gnantitydffiatter) That 
is> of the MatC|g0mch belongs pro 
perly to the^fcty in Motion, - For, 
the íiihÉ^TOatter, if there be any 
fuery^wng, with which the fmall 
5 of terreítrial Bodies are filled, is 
rransferred along with them, 
"with the fame common Motion ; 
Therefore if a Bajl of Iron, andifc 
Ball of AVood of the fame Biy^^ 
be moved with the fame Cek¿.iy 3 
theie will be more Motion in the 
Ball of Iron, than in thatofWood. 
Sq Jikewife, if two equal leaden 



Balls, the one folid, the other hollow 
and empty, be moved with the fame 
Celerity ; the íoüd Ball will nave 
more Motion than the hollow One, 
and will ftrike a Body againft which 
it is thrown with greater Forcé. And 
the Quantity of Matter which is pro- 
perly contained in any Body is to be 
determined by its Weighr. Where- 
tore the Quantity of Motion is noc 
to be meaíured by tbe Celerity and 
BigneG, but by the Celerity antj 
Weight of the Body in Motion ¿ 
which is carefully to be obferved. 

one 
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one Body, will be exa&ly equal to the Motion of the 
Othcr. This being ib, there is no Reafon to think, that 
the Body A, with four Degrees, fuppofe, of Motion 
downwards> íhould lifc up the Body B with four Degrees 
of Motion 5 racher than the Body B with four Degrees of 
Motion tending downwards alfo, fliould lift up the Body 
A with four Degrees of Motion ; wherefore we ought to 
think that they will be in ¿equilibrio. 1 And this is the 
Foundation of Mechanicks. 
n.ThcRea- ii. So likewife when any heavy Liquor is contained in 
fon why u- an inverted Siphon, whofe Tubes are wider one than the 
l"lh íthe7. Ce other ; if we imagine the Height of the Liquor in each 
Tube to be divided into a grcat many equally thin Planes, 
one of thefe Planes in either Tube, cannot by finking, 
raife the Liquor in the other Tube ? but the Sinking and 
the Rifing muft be in reciprocal Proportion of the Quan- 
tity of Parts which fink to thofe which rife. Thus, if 
Tab.i.Fig.4. the Width of the Part AB, the larger Tube of the Si-#)) 
phon ABCD, be a hundred times as much as the Width 
of the Part C, the ftraiter Tube} and confequently? 
the Quantity of the Parts of the Liquor in the Plañe A B, 
a hundred times as many as the Quantity of Parts in the 
Plañe C ¿ then the Rifing or Sinking of the Parts on the 
Side A B> will be to the Rifing and Sinking of the Parts on 
the Side C, in a centuple reciprocal Prg£ortion : Where- 
fore the Motion of all the Parts in the*Tube AB is ex- 
3¿Hy equal to the Motion of all the Parts of the Tube C. 
So that they in the one, are no more ableby finking, to raife 
thofe in the other, than thefe Latter are able by finking 
to raife the Former. Whence it follows, that if each 
Tube be divided into an equal Nurnber of Planes, that 
is, if the Liquor be of an equal Height in them both, 
* it muft kcep it felf in ¿equilibrio* unlefs diílurbed by 
fome externa! Caufe. 12. Since 



I. And this is the Farmdation of 
Alecbaniiks) Upon this is biúlt íhát 
famous Problcm of Archi- 
Tab. I. A05 jrS £ t¿uj 

Fig. 3. yw Kiviru, To move a 
gi-jen Weight wifh a gi- 
ven Forcé: For by increafing the Di- 
iiance CB, the Forcé of che Body E 
may be incrcafed infimtely. For the 
manner how this is done by increa- 
jfing che Number of Leavcrs, TVhekSi 
ritlleys, Screivs, &c. See Vi / Íll¿ius , s 
Mathematiuil Magicl^ and others. 
The Forcé of every one of which 
J^Jechjjnid' Powers, and whence it aii- 




fesTV.-villy explained below in :hc 
Notes ij!t:hc x^th Chap. Artic. $. 

1, It miiji Xí/v it felfin xquilíbrio.) 
Henee it folil.^T^f all Li- 
(¡uorsprefs upon'Boarl' 
that are widcr them, XVII. 
accor ding to their per- t '¿Xhj 
fendieular Height , and s r Ji 

not accor ding to thiir 'Breadth. Wi 
Paradox may alfb be demonílraced in I 
i ¿♦¡iefollowir.fi Manner. Lee ABCDFE 
R a Vefiefdlíed with Wacer: Now 
olVaufe che Culnmn BF is heavier . 
chan che Column HG, it ismanifeft, 
chac if the Vcflcl wcre open ac H> 
the Column GJi would rife till ic 
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12. Sinccit is only the EíTential Properties of anySub- u-ThatGod 
jcób which can be deduced from the Effence of it, after ^¡^/^ 
it is known¿ ic is to no Purpofe for us to endeavour to veu 
find ouc how Motion could be firíl produced in Bodies, 
bccaufe this is noc an eíTential Property ¿ we íliall noc there- 
fore ftand to argüe upon rbis Subjed:: Buc as we own 
God to be the Creator of Matter, fo likewife we own 
him to be the firft Mover of ic. 



became in ¿quifibrio with rbc Co- 
lumn B F. Since therefore the Co- 
ver which íhutsup the Veflel at H, 
hinders che Column GH from riGng, 
icisevident,thaccheWacerar Hpreiles 
the Cover of the Veflel upwards wich 
a Forcé equal to the Weighc of BL j 
and becaufe all Preílüre is reciproca!, 
it is evidenc alió» thac the Wacer ac 
G prefles the Boccom of the Veflel 
downwards with the íáme Forcé > 
to which Forcé the Weight of che 
#Column G H is to bcadded, by which 
means, the Forcé of the Water pref- 
fing upon G> will be the fame as if 
the Column GH were equal in height 
to the Column FB, thac is> as it ic 
were filled up to M. The fame may 
be demonílrated likewife of all the 
other Columns; whencc it is mani- 
feft, that the Bottom E D is preíTed 
in the fame mannéfctts if the Veflel, 
évery whcre of equal^Wickneís,wcre 
filled with Water to N O, 

Buc che Truch of this Demonftra- 
tion depends upon this Suppofition, 
thac che Liquor concained in che Vef- 
fel be fuch as cannot be compreíled : 
as Water which cannot be compreíled. 
Whac therefore was faid of all Li- 
ymrs y is to beunderílood of fuch Li- 
quors 3 viz. that they prefs upon 'Bodies 
that are undtr them, according to their 
perpendicular Height, and not 
cording to their Ureadth. 

Corol. 1. If theTube A 
ped cío fe with a Cover, ar 

de TubeCDbe fipfwich 
Tab.I. Wacer up to^J^rie Water 
Fig. 4. concair^e^^nis Tube, will 
che Wacer below 
ín che ^^pfube, and this Preílüre 
will Jimue ic felf through all the 
and thruft againft the Sides 
^Jovcr of the Veilel thus clofed i 
d if a Mole be made ín the Cover, 
fbr the Water co gec out ac, it witt 
Üy ouc chence with as much Forjfl 
as if the iicde Tube C D \vc¡\ 
iroad as che T.ube A B, 



Corol. 2.. If twoCylindersbe exa&« 
ly fitted co che Tubes AB,' 
C Da W eigbts laid upon Tab. I. 
them will be in aquiiibrio, Fig. 4. 
if they are in proportion to 
che Widch of che Tubes. For Ex- 
ampie, if theTube AB be íour cimes 
as wide as the Tube CD, one pound 
Weighc laid upon the lítele Cylinder* 
will be equal to the Forcé of four 
Pound Weight laid upon the greac 
Cylinder i which Experimencs may 
be infinitely diverGíyed. 

Corol. 3. Henee ic Í6 eafy co cx- 
plain thac Paradox, which ib much 
perplexed che Famous 
Dr. Henry Moor, and lab. XVII. 
other learned Men» viz. Fig. 2. 
why a flac round Boarda 
fuch as a Trencher, when it is puc 
inco Water, íhould rife up immedi- 
acely, though the Weight of the in- 
cunibent Wacer be much greater, than 
thac under ic, and yec there be no 
fuch Thing in Nature as Lightne/s 
to lifc ic up. Lee ABCD be a Vef- 
fel full of Water, F a round Board 
immeríed in che Warer. Now be- 
cauíe, from whac has been already 
íaid, the Columns of Water FJ¿, Hb, 
communicate.all their Weight to the 
Column dd, and, if che Column dd 
íhould defeend, the Column H¿, Hb 
ould afcend with a Celen ty, pro- 
ortionably greaccr, as chey are lefs 
chick ; whence ic is evidenc, chai 
theíe oughc to be in ¿equilibrio wich 
each ocher (in the fame mánnet as 
in the Siphon,r<;£. I. Fig. 4.) if the 
Column d'á be all Water. Bui be- 
caufe pare of this Column is not 
Water, buc che Board F, which is 
fpecifically lefs heavv than Water , 
therefore che ét^ntiibrimn \s aieered, 
and che Column GGdd baving leís 
Forcé (compounded of che Magni- 
cude and Velocicy) chan che Columns 
Hb¡Hb; ic.muít rife fo lar, chic 
there muít be as much of the Wood 
above 
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rhat it 15. Buc becaufe it is not thc Pare of a Philofopher ta 
"u"* a íhlt° ma ^ e h* m w °r^ing Miracles every Moment, and to have 
Cod luce ere- perpetual Recourfe to his Power, we fliall take it for 
atedMotion. granted, that when he created the Matter of this World, 
he imprefled a cercain Quantity of Motion upon the Parts 
of it, and that afterwards, by the common Courfe of his 
Providence, he hindred Things from returriing into their 
original Nothing, and preferved always * the fame Quan- 
tity of Motion; fo that what remains for us to do, is on- 
ly to enquire into other Circumftanccs of Moción, and 
to examine Second or Natural Caufes. 



above che Superficies of tbe Water, 
as it excecds in Bigneís a Quantity 
of Water of equal Weight If the 
round Trcncher F were fo exaGly 
fitted to íhe Width or the VeíTel, that 
no Water could get between it and 
the Sides of the Vellel, ib as to com- 
municate íes Weight to the Water 
below, and by that means forcé the 
Board upwards," or if the Board 
touched the Bortom of the Veflei fo 
clofe, that no Water could get in 
between it and the Boctorn, then 
the Board would not rife at all. As 
I have often tried in Quickfilver, 
•which does not wet the Board, and 
therefore will eafily ler it go cloíé to 
the Bottom of the Veflél. 

I. The fame ^tantity of Motion) 
Some other Principie (befide the Iner- 
ria of Matter) wat neccffary for put- 
ting Bodies into Motion ; and novo they 
are in Motion, fome other Principie is 
necefjary for conftrving the Motion . 
For if two Globes joined by a flender 
Rod 9 revolve ahant their common Cen- 
ter of Gravity with an uniform Mo- 
tion, whi/e that Center moves on ttni- 
jormly in a right Line drawn in the 
Plañe of the circular Motion ; 7*£" 
Sitm of the Motions of the tvoo Globes? 
as often as the Globes are in the 
right Lint deferibed by their common 
Center oj Gravity, will be bigger than 
the Snm of their Motions, when they 
are in a Line perpendicular to that 
right Lint, By this Injiance it ap- 
pears, that Motion may begot or lofl. By 
reafon of the Tenacity of Fluids, and 
Attrition of their Psrts, and the 
Weaknefs of Elaficity in Solids, Mo- 
tion is much mere apt to be lojfi than 
got, and is always upon thc Decay.. „ 

For Bodies which are either abfoluic-^Ü „their proper Places) i 
ly hard, cr fo fojt, as to be void of wjU very little Motion ii 
Elafiicity, will not rebonnd from one bep.des what is owing to thefe adivt 
another, Impenetrability mates them Principies, Ibid. p. 37 

Chap. 



only fiop» íf tvoo éqnal Bodies meet 
diretlly in Vacuo, they will by the 
Laws of Motion ftop where they meet, 
and lofe all their Motón, and remain 
in Rcfl, stnlefs they be elafliclf, and 
receive new Motion from their Spring, 
íf they have fo much Elajiicity as fuf- 
fices to malee them rebound, xoith a 
quarter^ or half or three quarters of' 
the Forcé, xoith which they come toge- 
ther, they will lofe threc guarters, or 
Half, or a Qfiartcr of their Motion, 
And this may be tried, bylettingtwo 
equal Pendulttms fall againfi one anoj 
ther from equal Heights. If the Pcrí- 
dulnm ; be of Lead or foft Clay, they 
will lofe all y or alttwQ all their Motions : 
If of elaf¡¡clr¿i>r.Us, they mili lofe all 
but what they recover from their Ela- 
jiicity. Newton's Opticks the id 
Editinn, in Englifh, p 373. 

If it be asked how Motion. which 
is thusperpetually loft, íhould be per- 
petually regained. The Anfoer is; 
That ir is regained by certain active 
Principies* fuch as are the Caufe of 
Gravity, by which Planets and Com- 
meis kcep their Motions in their Orbt^ 
and Bodies acquire great Motion in 
falling. The Caufe of Fermentación , 
v '. which the Heart and Blood of 
¿.. 'tais are kept in perpetual Mo- 
tion ^{i.Heat : the inward Parts of 
the Ea>*.0are conflantly warmed, and 
in fome PUK xzcfrow very hot. Bo- 
dies burn and jt.^. Monntains take 
Fire, the Caverns éj 'y Earth are 
blown up i and the Sun V¿ yes vio- 
lently hot and lucid, and wk\ «1 all 
Things by his Light-, (and th^y^fe i 
of Elajiicity whereby Bodies reífe'/jfll 
chemíelves to their former Figures; 
X}\\ which Caufes (hall be treaced of 
For we meet 
in the World 
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C H A P. XI. 

Of the Continnation and Cejfation of Motion. 

TTO W it comes to pafs that aBody in Motion, fhould T . rbat a 

continué to be moved, is one of the moft confi- Reí?, 
derable Queftions relating to Motion, and has very much C ¡T felfee 
perplexed the Skill of Phüofophers ¿ but upon our Prin- to mr»c y ñor 
ripies, it is not difficult to account for it : For, as was *" " 
before obferved, nothing tends to the Deftru&ion of it f e if « a fe ti 
felf, and it is one of the Laws of Nature, that all Th'mgs »w. 
nulll continué in the State tkey o?ice are unlefs any external 
Caufe interpofes; thus that which exifts to Day, will 
endeavour, as far as it can, to exifl: always ; and on the 
contrary, that which has no Exiftence, will endeavour, if 
^1 may ib fpeak, never to exift ; for it never will exifl: of 
it felf, if it be not produced by fome external Caufe : So 
alfo, that which is now a Square, will, as far as is in íes 
Power, always continué a Square. And as that which 
is at Reít, will never of it felf begin to move, unlefs 
fomething move it; fo that which is once in Motion, will 
never of its relf ceafe to move, unleís itmeets with fome- 
thing that rettS^or ílops its Motion. And this is the 
true Rcafon why a Stone continúes to move afcer it is 
out of the Hand of him that throws it, 

2. We (hall therefore have but little regard to that com- That it is 
monSaying of AriftotIe% Ihat everyTh'mg in Motion tends <* ™¡Jiakc to 
to Reft, becaufe there is no good Reafon for it. For if j^JSfr- 
this Opinión feems to have fome Foundation from what tkn do of 
we experience on the one Hand of the Things on the '¿™f ehes R 
Earth, where a Stone or any other Body in Motion does ' í0 Re ^' 
not continué always to rno« yet it is overthrown by 

what is obferved on cUjjlüther Hand in the Heavens, 
where from the Ohájj^ation of many thoufand Years, 
we find no Dimú^Éon of Motion. 

3. To wWaj^we may add, that this Opinión is not fo That Ari . 
eafily fa^Ked, by the Experience of what is done here fíotiev opu ^ 

""Te Earth, as is imagined s For though indeed it JJS^¡¡^ 
evident, that we fee the Bodies which were in Mo- Lpnkna. 3 
>n, ceafe to move, and to be at perfeñ Reft ; yet it is by 
no means evident, that theAtend to this of themfelves : 
For no Body can cver ttv ^ that a Cannon-Ball, after it 
has entered three or four Foot into a Wall, has an In- 
clination after that to be at Reft. On the contrary, when 

we 
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we perceive that this Ball enters deeper or leís deep, ac- 
cording to the DirTcrence of the Bodies that receive the 
Forcé of it, we afcribe, with more Reaíbn, the Cefla- 
tion of its Motion to the greater or lefs Reíiftance made 
by thofe Bodies. 

4 . That tu 4. This Opinión was peculiar toAriflotle, and no Body 

Mvilf^and wou ^ nave evcr come inC0 te if tne y na( 3 confidered, 
that the Re- that Air, though it does not rcíift Motion ío much as a 
^dleTi'ib? 0 ' Wall> Y et * c nia ^ es *° me Reíiftance, as weexperience in 
Caufe* of'o- a F a " moved quick; for then when they had leen aCan- 
thtr 'Bodies non-Ball or a ¿>tone, not always continuing to move in 
vnv"? f ° c ^ e tne y wou ^ nave thought, that this was caufed by 
the Reíiftance which the Air makes to the Motion of the 
Ball, and that the Ball lofes as much Motion as it commu- 
nicates to the Air. 
f. nat a 5. Now in order to find out how much of its Motion 
-Body ¡n Mo- a B oc fy lofes when ic ftrikes againft other Bodies, youmuft 
much ofin remember, that we fuppoled 1 that God created a certaiti ) 
own motion Quamity of Motion, and that by the common Courfe or ' 
ZVauT"™- * lis P rovi ~ ence > ne preferves as much Motion in Mat- 
ther Bodies. ter, as he impreíTed upon it at the Beginning ; whence 
it follows, that if a Body in Motion, ftrikes dire&ly up- 
on another Body at Reft, and pufhes it before it, it muft 
neceííarily lofe as much of its own Motion, a r '. it communi- 
cates to the other, in ordcr for them to fjgjj^i together with 
the famc Celericy as if the two Bodies were one common 
Maís. Wherefore if a Body in Motion be thtee times 
as big as the Body at Reír, it will lofe a fourth Part of 
its Motion 3 and inftead of running, fuppofe, a Line of 
four Fathom, in a given time, it will run but a Line of 
three Fathom ; that is, it will move with a fourth Part 
leís Celerity, than it did before. 
6 That a 6. Ir a Body in Motion, ftrikes upon another Body in 
Body in mo- Motion alfo, it will make move í wifter ; but it will 
^nmotil», noc '°^ e *° mucn °f lls own-x/'.^jonj as if chis latter had 
tohenitpikes been wholly at Reft becaufe a\:pit it has to do, is only 
*á"rBoTai- to ac ^ í " ome Negrees °f Motion to\v*;f^ic has already, in 
\cldy °inmo- oráer to make the Bodies move with lí&^jie Celeriry : 
ttmi than One Example will make this clear. Suppok^; . <% Body to 
^m^Body have a cercain Qy a ntity of Motion, for inftanc5-'£ vclvc 

*t ReJ?. 

i. That Cod created a certain I noc reflecled, bnt loíé cheir MoriKí;/ 
Qttantity of Moihh) b'ee above Chap. I yet ín other Cafes, Bodies pcrfe&jy ' 
X. Art Bi:c though MorionMhard, communicate theit Morion to 
may be deítroyed, and hard Bodies j\kh other, according to thofe Lav.s 
chat have no claílick Forcé, when I wrüch the Author is- explainirig. 
tbey ftrike againíl each other, are \ 

Degrees 
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Degrees, and that ic ftrikes upon another which is aC 
Reít j according to what was now faid, if the firíl Body 
be as big again as the other, it ought to cómmunicate 
four Degrees of Motion to it, and keep eight to it Telf. 
But if the Eíody which has twelve Degrees of Motion, ftrikes 
againft the other moving with three Degrees, it ought to 
inercafe its Motion but two Degrees, to make it have as 
much as it ought to have ; becaufe this being but half as 
big as the other, it wül by this means have Motion e- 
nough to go as fwift as the other : And therefore that Bo- 
dy which before kept to it felf only eight Degrees of Mo- 
tion, will now keep Ten. 1 



i . If a Body in Motion* be three 
simes as big as another Body at Reíi, 
and ítrilces againft it with ihirty two 
Degrees of Motion^ it will give it 
e»ght Degrees of its Motion, and 
keep Twenty four to itfelf; But 
if the latter Body had four Degrees 
of Motion before, it will give it but 
five Degrees, and keep twenty Se- 
ven. By the fame way of Rcafon- 
ing; it is eafy to find out other Laws 
of comrriunicating Motion in Bodies 
that are perfe<ÉLy hard. But becaufe 
the hardeft Bucflkfcof all have alfo an 
Efojttck Forcé, anHtaatife the Café 
of Elaftick Bodies, ^Scl i rieren t f rom 
this, and morediíficult, you mayfind 
the Principal Laws by which their 
Motion is commúnicated, explained 
by ihcfelearned Pcríbns; Sir Cbri- 
flopher VVych, Dr. r», Mr. Un- 
gens, in his Philofophical Tranfa&i- 
ons, Numb. 43, and +6, and more 
fully by the fame Mr Hngens in his 
Poííhumous Works, and by Mr. Alar- 
7¡ot, in a wholc Book wrotc upon 
this Subjeft,- and alfo vefy fully bj 
Dr. l{cil in his Leclures upon 
türal Philoíophy. Buc 
Matter may be comprehendiálK» the 
following 




v hts and Velocities wich 
> Spherical Bodíes, perfect- 
:, whofe Ccnrers are mo- 
he fame ftreight Line> .meet 
) other s being given j to find their 
Velocities after they have met. 

In the rollo wing Computation 
JMotion of Elaftick Bodies after' 
iting againft each other, is fuppofed 
50 arife from two Caufes. 



if 



I. From fimple Impulíe. By the 
Forcé of which alone, if the Bodies* 
h.id no Elaftick Forcé, each Body af- 
ur they had met, would either whol- 
ly reft, wjc, if they meet each other 
with equál Motion," or they would 
go both on togemer, as if they were 
unitedinto one Body, with the fame 
Velocity ; and the Sum of their Mo- 
tions (tf they moved both the fame 
Way) or the D'íTerence of their Mo- 
cions (if they moved concrary Ways) 
would continué the íame atcer their 
meeting as before. 

II. from Elaftick Forcé. Which 
in Bodies perfe&ly Elaftick, iscqual 
to the Forcé with which they are 
comprelTed j that is, when two fuch 
Bodies are ílruck againft each other, 
it is equivalent to that Motion which 
either of them would gainor lofe by 
fimple Impulfeonly; This Forceáis 
the contrary way, and therefore the 
Motion which is produced by it a 
muft be íubftra&ed from that Mo- 
tion, which is in the Body impelling, 
ftnd added to that Motion which is 
m the Body impelled by «he Forcé 
of fimple Impulfeonly, in order. 
to find their Velocities afcer Reñe- 
étióru 

This being íúppoíéd. Let A and 
B be two perfe&ly Elaftick Bodies, 
and let A either overtake B, or meec 
it ; Let their Velocities be a and 
b 3 Then the Motion of A will be Aa, 
nnd rhe Motion ofB, will be B&, and 
the Qnancity of Motion, in them 
both together, if they be moved the 
fame or contrary ways will be 
Aa iz üb> which [by the 1 ft Pofitlon) 
will be the Fame after their Impuife 
as before. Now (if they had no F.- 
laftick Forcé) their common Velo- 
city 
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7 . How a 7. If a Body which was moved by another, be by any 

MofioT* íts Means turned out of the Wa y* fo thac Thac from which 

it reccivcd its Motion, is left to move freely, it will con- 
tinué only to move as it did after it had moved the other, 

and 



cicy after chey had mer, would be 
Aa ir Bb - — 

, and therefore the Motion 



A s a ÍT ABb 



of A, would be — / rr~~ l 



thac of B, 



ABa ±* B 2 b 



and 



Now if the 



Motion ■ 



which remains 



-f B 
A 2 i^r ABb 
~A-hB 1 
in A after the Impulfe, be fubítract- 
ed from th^ Motion Aa, which it had 
ac firít, there wül reinan the Motion 
ABa . .Bh t ^ g ^ 0c j ^ 

A^l- JLJ 

Joft by Simple Impulfe only. Now if 
this Motion be íubftra&ed from the 



Moúor. 



A 2 atír ABb 
A — li 



which is in A, 



and added co the Motion 



ABa^TRab 



A — B 

which is in B after their Meeting, from 
the tirll Caufe oniy ,* the Remainder 
A 2 aíT 2ABb— ABa ... 
— ^ - will (by the 

fecond fo/ition) be the Motion or 

a- dd:¿ésumi¿2£5íÉ^ 

¿\ *~ B 

will be tlie Motion of B, from both 
Cauíes to^ether, after Refle&ion. 
And by díviding feparacely thefe Mo- 
tion^ by their Bodies, we íhall have 
Aair 2Bb- Ba f . „ . . , 
for the Veiocity of 



A ^ B 



A, and 



iAa+TBb-wAb, 



- for the Ve- 

A ^- B 

locity of B after Kefle&ion. Q¿ t 
J: (See Xta>t. ^íl^ebra. Pag. 91 



Meeting, either reft; or go on to be 
moved the contrary way to thac A 
was moved in, bofore they mee 5 
and then the Quantity by which the 
Vclocity is exprefled, will either be 
Nothing, or (as at firít) Negacive. 
Buc if ic b<? driven back the íame 
wjy that A was moved in ac firíh 
che Quantity by which the Vclocity 
is exprefled, will be pofuive. For 
íince the Vclocity that way which A 
,was at rirít moved in, is exprefled 
by the Sign i Yis evidenc, thac the 
Veiocity the contrary way, ought to 
be exprefled by the contrary Sign 
J-i chroughouc the whole Coraputa- 
tion. 

from thefe general Quantities now 
found, by which the Velocicies of 
che Bodies A and B are exprefled, ic 
is eaíy co deduce the Laws of Moti- 
on which are obferved by any per- 
fe&ly Eiaítick Bodies after Reflecci- 
on, m any given Ca/ r whatfoever. 
For Ex^mple. 

1. Lf the Vc^^J.és of two Bodies 

meeting each otner, be reciproca!!/ 

as their Weights, in this Cafe ic 

will be Aa =: Bb, and therefore rhe 

Quantity by which the Veiocity of A 

n-j — Aa— Ba 
is expreííed, =; — - — — — a s 



and that or B, ~ 



Ab • 



■ ti 
-Bb 



=¡ b. 



iW//. 12, 

N. 73. It may fo happen, that the 
Body A, whethfer it OVerrake$ B, or 
meéis ic, may lofeail its Murion, ór 
may be drivenback the contraiy v ay 
to that it moved tú b¿iore they mee, 
Yv lu-refoiv in this Cale the Quantity 

hy which the Ve 

A 4- b 

locity afcer Reflécuon is exprefled, 
will efther become N xhing (iiie Ne- 
gativo and Pofuive Terms deítróying 
one another) qv Negacive. So Iike- 
wife it may happen, that whcn the 
Body B meéis A 3 ic mv/, tfter their 



That i?, each Body afc^r their Im- 
pulfe» will go back whh the íám« 
4/ Veiocity with which they mee eacfe 

\ A ftnkes againít B, when ic 
is af.^.i l che Veiccity of A will b<i 
(che QtH^-y B, ahd canfequentiy 
its MuifipicL^.H- ere. vanilhing) — 

Rí! , and tfiev^'^cy of B will 




That is,l5'^v.>5um 



of their Bodies is to their Dtfferen\ . 
fo is the Velo.ity of che Body A h&tf ¡f- 
fore Réflc6bieo> to its Veiocity af- 9 ] 
wá&tñéSñxmi And a^ che Sutíi of 
trfe^dies, co dtuible the impeiling 
Bocly, f> is the Veiocity of A be- 
fore Réflection, to che Veiocity of 
B afcer Réflection. 

3. If 
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and not as it moved befare it communicated any of irs 
Motion ; becaufe che Mannej in which any Thing oughc 
to continué toexiíh and copreferveic felf, is thac which 
it has chis very Momenr, and noc thac which ic had fome 
E 2 Time 



3. If A be cqual to B, and ftrikes 
againft it when ic is ac Keft, the Ve- 
locity of A vvill be ~ o. And :he 
Velocity of B will be ~ a. Which 
íhows thac the Body A afcer ítriking, 
will beat Reíc» and the Body BwilJ 
be moved with the íame Celerity 
after the Impulfe, that A was mo- 
ved with before the Impulfe. 

4. If A and B be equal, and mece 
eachother with unequal Velocity» che 
Velocity of A after meeting will be 
s -« b ; and che Velocity of B :=: a. 
Thac is> each of them will return 
back after meeting, having changed 
their Velocity. 

5-. If A and B be equal , and A óver- 
takes B, the Velocity or A will be 
:=: b, and the Velocity of B a a. 
Thac is, they will boch move the 
íame way they did before, having 
changed theiAVelocity. 



If there be chree unequal Quanti- 
cics A, B, C > and A be leís than B, 
and B lefs chan C. I íay, ( 1 .) that 
AC 

3 4- — is lefs than A 4- C (2.)chae 
AC 

B — isleaft of all, when Bis a 
o 

mean proporcional becwcen A and 
C. 

DEMONS T. 

•flie firíc partís cvidenrfjji^Fro/, 
2 y. 'Bool' y. of Eudid.jjmrSccoud 
Par: may be dcmon^M^tW. Let 
M be a meantj^Pnional becwcen 
A and C rtífl^l* = AC. No w 
if M^igg^rbe equal, it is B 4- 

a. M or 2 B. But if there be 

,my diíFsrence becween M and B, lee 
'thac diffc'ience be D i and ic will b\ 
M 2 A 



;~b-h-«S 



1 bp 



But M +-D +-¿^Z~'.s ¿rmer than 
2. M as is evident by rriultípíyiiig 
caen of them by M D and cum- 



parmg their Products together.There* 
rore, & c . E. D- 

(6.) Lee there be three Elaftick 
Bodie?, as mencioned in the Lemma, 
A, B, C i and lee A fírike againíc B 
at rdt i and after thar, lee B ílrike 
againft C at reft alfo j I fay, that by 
this Means, the Body C wiil acquire 
greater Velocity, trun if ir had been. 
ílruck immediarely by Aalone, with- 
out rhe Incerpoficion of B ; and thac 
ic then acquires the greateft Velocity, 
when B is a mean Proporcional be- 
cwcen A and C. (And the fame 
holds crue, if the Motion begíns 
with the Body C.) 

For bythe SécoftdLzw, cxplatned 
above, the Veiocity of C, if it were 
impelled by A ónly, and che Body B 

not between them, will be 2 A 3 
A +-C 

4 A a 

or . And by the fame 

Z A 4- 2 7 

Law, the Velocicy of C, when ftruck 
by che Body B with that Morion 
which was given it by A, wili be 
í A;i 

A «f. i_ -4 — h h — A l., which cwo 
17 

Fra£ions, becaufe they have the fime 
common Numerator (4 A a) are to 
one another as thetr Der.ominators, 
inverfeiy. Wtíereforcche Velocity of 
C in the íirft Cale, is toits Velocicy 
"n the Second, as A 4~Cj_ B 4- 
A C 

— - co 2 A 4- 2 C. But (by the 

A C . ' 
Lemma) B -í g- is leís thaq 

A 4- C, andleaftof all when A, B 3 
and C are in continual Proporción. 

Therefore A 4- C 4— B 4- ÍL-S 

is lefi. than 2 A -j-zC. Thac is, che 
Velocicy of C 3 in the firíl Cafe, is lefs 
thanits Velocity in the Second, and 
this Inéquálity is f^eatcíl, when 
AjBandC, are incontinr.al Prnpor- 
tioc. 'If the Moción begins ac the 
Body C, than if c reprefents its Ce- 
lerity, and befubííitured in cbeRoóm 
n^. the Demonílration wiil be che 



5 2 



8. That 
; reatcf 3o- 
¿ies continúe 
to move 
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Time befare, buc has not now. Wherefore a Body which 
has loft fome of its Motion, by meeting Another, may 
lofe more of ic by a fecond Meeting, or a Third, and fo 
on, 'cill ac laft it may be quice ftopped, as we often 
fee. 

8. From whithasbeen fatd, íc follows fírft, that if two 
like and unequal Bodies, be moved in a ftreight Line with 

_ Yol- the famc Celerity? i the Greater Body ought to move longer 
¿er than icf- than the lejfer, becaufe, the Quantity of Motion in each 
jer ona. Q f the f e B 0 dieSj is in proportion to their Maffesj but they 
communicate and lofe their Motion in proportion to their 
Superficies only 5 with which they ftrike againft other Bo- 
dies, amongft which they are moved ; now though the 
blgger Body has more Superficies than the Lejfer, yet ic 
has not fo much in proportion toits Bullo and confeguent- 
ly it does not lofe every Moment fo much of its Motion 
as the lejfer one does. 

9. One Inftance will make this clear. Suppofe the Bo- 
dy A to be a Cube two Foot every Way, and the Body 

Tab.u *g. /. B? a Cube of one Foot ; which being fuppofed, the Su- 
perficies of the Body A will be four times as much as the 
Superficies of the Body B, but the Mafs of it, will be 
eight times as big : And confcquently, if thefe B.odies move 
with the fame Celerity, the Body A will havtf- eight times 



9. An Ex- 
ampte. 



7. The more Bodies chere are of 
a different Magnitude, becween any 
two- Bodies, fo much the greater will 
the VelocUy of the Laft be : And it 
will be the greateñ of ali, it the Bo- 
dies be in a continued Proportion. 
This eafily follows trom the pre- 
ceedmg Article. 

S. Perfecrly elaftick Bodies recede 
from eachórher after Refle£üon,with 
the fame reiative Velocity, that they 
approachcd each other v/ith befor^ 
Refleclion j that is, in any giveir v 
Time, the Diíhnce between the two 
Bodies beforc, and af:er their meet- 
ing, will be the íame, at the End of 
that time. For the tiiftance of the 
Bodies inuny giventime, befare they 
meet, may be exproO'ed by a 4^" b : 
viz. the fame Quainiries by which 
the differer.ee of their Vetocities, if 
they be moved l fame way, or the 
Sum of their Velocuiss, U they he 
moved diffcreiitWaysjisreprefented : 
Alfo the Spaccs which they deícribe 
feparately, in agivcnTime,after Re- 
flexión , may be exprefled by the 
fameQuantitie-,by which iherr Celeri- 
tíesarc exprefled wherefore, if from 



_ A 4— B 

which expreíTestheSpacerunthrougft 
by the Body B after meeting, the fame 
way that A moved before meeting, 

be fubílraSed =— ■ 

A «í— B 

which expreíTes the Spacerun througk 
by rheBody A in the fame time, and 
the fame way ; the Remainder 
Aa Ab-h-Ba Bb * , . 

. ... A-m = a +- b ' w,a 

'¿. .v\the Diflacce of the two Bodies 
at\í >^nd of the given Time after 
Reñ*e#*i. 

And Üke Reafoning other 

Laws mayra^ ;o.d. 

I. 77;* ereatehxZ* % ought to mové 
longer) It is to be ob'k " , 1- that this 
is luid of Similar, that ís^V^ení- 
out Bodies. Otherwiíe weare »in- 
dtritandby it, not the Greatcíf} y 
the heavieft Body : For the Moti 
,dies that have the fame Celeri- 
I is not as the Majfcs of thoíe Bo- 
ak&, but as the W eight! of thcm» 
Sec che Natts Chap. x. Are. 8. 

as 
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a s much Motion as the Body B • fo that it ought to lofe 
cight times as much every Moment, in order for them 
to ceafe together. But this cannot be, becaufe the Body 
A, having but four times as much Superficies as the oiher, 
can meet with but four times as many Bodies, and not 
wich eight times as many ; wherefore the Body A will ¿ 
move pretty quick, when the Body B will have no Mo- 
tion at all, as is confirmed by Experience j for if a Bullen 
and a fmall Shot come at the fame time out of a Gun, 
the Bullet will be carried vaftly further than the fmall Shot. 

10. Second/y, Henee it folio ws alfo, That a long Body, 10 . W>at a 
fucb as an Arro<w 9 <will continué to ?nove longer, <when it is Body toWcm- 
JlM lengthwtfe, tban it <mould do if it <went crofswife, for ¡g¿2g 
it meets with fewer Bodies to transfer its Motion to, tí ¿oes me 
and therefore it keeps the more to it felf. m lS¿u"¿éi 

11. Thirdly* If a Body vwves abnofi ivholly ivitbin it jocher ^ 
felf, fo a$ to transfer very Jictle of íes Motion to the Bo- u. That a 

fcdies that furround it, it ought to co?iti?iue ifioving lo?igeft °f ^ ody ^"¡^n 
a/i: Thus we find by Experience, that a fmooth v/ell po- ZlthlnVfcif» 
lifhed Brafs Ball, of half a Foot Diameter, fupported by ought to con- 
two Pivots, will, with a fmall Stroke, continué to run j^¡^¿¿ 
round for three or four Hours. eji of aiu 

12. But tecaufe a Body cannot fo transfer its Motion to 12, Ho*> a 
another as fl^co partake with that Body co which it is 
transferred, bu^ill retain fome to it felf, though it be vpholly 
never fo lictle j therefore it fliould feem that a Body once 

in Motion, 1 iliould never afterwards be entirely at reft, 
which is contrary to Experience. But we ought to con- 
fider, that two Bodies which have but véry litrie Motion, 
may be fo conne&ed and adjufted to each other, as to 
be in a ?na?mer at Reft, which is that Experience 
íhows us. 

13. Becaufe the World kfull, a Body moving in a i 3 . nat a 
ftreight Line, muft of N^tficy pufh another, and that a 2 <>¿y in 
Third, but ic ought notáF^o on thus infiniceiy j for fome v l l f a ¡ f Jl¡h¡r 
of thofe which are tfaj^ptiíhed, will be forced to turn out Bofas tur» 
of the Way, i^SÉm o take the Place of that which was '" r f f% Í€ ¿¡" m 
firfl: movod^rat being the only Place where they can ¡¡ s p/^ ífa 
£0, ari^pBich is free for them : Wherefore when any 
Bod#E" , Tpoved, % a certain Quantity of Matter muft aU • 



I, Should never afamarás be en- 
tirely at Rejf.) This is faife, becaoíL 
butlt upon a hlíe Foundation, ^Vra 
that Motion cannot be deflroyed. ¿¿étt 
the Notes above, Chap. x. Art. i 3. 

2.. ^4 certain Qttantity of Matter,) 
t}ús is {or tjtie moft pare míe, pot 



becaufe the World is full, butbecaufe 
the State of the Air, and other Fluids 
in whicb Bodies are moved» is fucb, 
that when any Body is moved out 
of its Place, thefe, by reaíbn of their 
Fluidity> immcdiately run into ti»? 
Place.,* 
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14- That this 
JV/o t ion in a 
Circle* is the 
Caufe of ma~ 
uy fnrprizing 
Metían*» 



tf.The Ob- 
f nrity of the 
yVordi j4t- 
tva{lhn t Sym- 
prtthy and 
jÁHtipathy. 
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ways necefiarily be moved in the Form of a Ring or a 
Circle, or fome way equivalenc thereto. 

14. This Truth, though ic was known long agoj yet 
Philofophers, for want or duly attending to ir, and wcll 
weighing and conlidering íes Confequences, have thought 
ic imponible to accouncfor all the Morions we fee in Na- 
ture by Impufe alone 5 which is the only way thac we 
can conceive clearly, by which one Body moves another 
by pufhing it ; and which fo naturally follows from the 
Impenetrability of Matter, which all the World agree in. 
And this is the Reafon why they introduced into their 
Phíloíophy Things, indeed very fpecious^ íuch as Attra- 
¿iio?h Sympathy, Antipathy, the Tear of a Vacuurrb ó'c. 
but which, at the Bottom, are mere Chimera's, invent- 
ed to make them appsar to give a Reafon of that which 
rhey did not all underftand, and therefore ought noc to 
be ufed in the better lbrt of Natural Phüofophy. 

15. For as to 1 Attrattioti) Sympathy^ and Antipathy, 
theyought noc co be allowed ac all, by reafon of their ' 

Ob- 



I. lAttrafiwi) Since nothing afts 
at a Diftance, thac is» nothing can 
excrt any Forcé in a&ing where i: is 
not i iris evident, that Bod es (if 
-we would fpeak properly) cannot at 
all move one another, but by Con- 
ta£t and Impuiíé. Wherefore At- 
iraílim and Syiripathy and all occult 
'¿Inalities, which are fuppored to ariíe 
from the Specifjtk Forms or Thir.gs 
are juftly to be rojecred. Yet becauíe, 
"befides innumerable other Phxnome- 
na of Nacure, :hat univerfal Gravita- 
ron of Macter, which íhall be more 
fulíy handled afterv/ards, can by no 
means arife from the mutual Impulfe 
of Bodies (becaufe all Impulíé muít 
be in proporción co che Superficie^ 
but Gravicy is al ways iñ proportíoiv 
« j che Qujntiry of íolid Macter, and 
rh'erefore muít of Neceíficy be aícrí- 
i. .'d ro ft'Die Caufe diat penetrates the 
very inward ¿fubítance it felrof ib- 
j:d Maccer) therefore all fuch Jlttra- 
¿?¡gt/ 9 is by a!l means co be alloved, 
:is is noc the A&ion ot Macter at a 
D¡ flanee, imc the A&ion of fbtne 
i m material .Cau/e which perpetually 
/noves and governs Macter by certain 
Laws. Have unt the fmall Furrieles 
of "Bodies certain Fowers, Virtttcs or 
Torces, by which they a& at n d fiante, 
fiót w'y úhon the Rays of l.ight for 
r'n :-./-, refratting and infí¿3Ín$ 
¿Áco.'y but a/fi upon ws another for 



producing a great part of the Thmo- 
mena of Ñ ature ? For it is we/ib¡oxvn 3 
that Bodies acl onevpon another by 
the AttradTions of (J^avity, AJagni- 
tifin and ElettrUit? , and the fe In- 
(¡anees Jhew újt? aottr and Conrfe of 
Naturc, anorñahe it not improbable 
but that there may be more Attra- 
¿Yive Powers than thefe. fíow the fe 
AtcracYions may be performed y l do 
not here confider. Vl'hat 1 cali Ar- 
tracYion may be performedby Impulíe 
(not Bodily Impulíe) or by fome o- 
ther Means unbuown to me, 1 ufe 
that Word here-, to fignify only in ge- 
neral any Forcé by which "Bodies 
ttnd towards one another, whatfoever 
be the Canfe. For tve mufi learu 
^/v; the Phxnomena ofNatnre, xohat 
^¡tW a tt ra£t one another, and vóbát 
are^l^Laros and Properties of the 
Accra^l^- befure voe inqnirt the 
Caufe bF*ÍJ" . the ActradHon is 
performed. 77^£\'i¿^?úous of Gra- 
vity, Magnetifm ait&^X'iycity reach 
to very fenfible D¡faTtcc^C:ie¿\h have 
been nbfervedby vulgar Eyes, ac \ ¿ert 
may be o ther s, which reach to fo )t/jJ 
Dt fiantes as hitherto ejeape 0¿/¿r>fe 
ti on i and perhaps eledrical Arcr;icti* 
¡¿n mr.y reach to fuch ¡malí pifian* 
evifi without beifig exdted by 
FTf^inn. N.v.'c. í)pr. p. 3J0. 

// feems to me farther 3 that thefe 
Partitles (of Matter) havs not onljt 
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Obfcurity. That they are obfcure, is very evident j for 
if we take a Loadítone, for Example, Ic is manifeft to all 
the World, that to fay it has an aftraétive Vertue or a 
Symf>athy with the Iron, does not at all explain the Na- 
ture or the Properties of it. And as to the Fear of a Va- 
cuum, I referve the Notion of That to the folio wing 
Chaptcr, where we íliall compare the Reafoning of the 
Antienes and our own together. 



a vis Inertia:, accompanied with fuch 
faffive Laves of Motion^ as nalnraMy 
refult from th.it Forcé ; hnt alfa that 
they are moved by certa'm aclive 
Trinciplest fitch as is that (Attra- 
étion which we cali the Attra&ioñ) 
cf Gravity, and that which canfes 
Fermet¡tation t and the Coheftcn of 
'fiodies. Thtfe Trine pies 1 conftdcr 
not as óccult Qualities fnppofed io re- 
fttit from the Spccifick Forms of 
IhingSi hnt as general Laxes of Na* 
%tnre, by which the Tíiings themfelves 
are formed: Their Trttth appearing 
to ns by Phxnomeaa thongh their 
Canfes be r.ot yet difeovered. For 
the fe are maniftfl Quatities » and their 
Canfes only are cccnlt. *A¡;d the 
Ariítocelians "ave the Ñame of oc- 
cult Qualit.ies nfmo manifeft Quatitiesj 
but to fitch s Shgjit ies only as they 
frtppofed to lie b¡^i; ¿¿ Bodics, and to 
be the unhnown Caxjto of manifeft 
Ejfeclt: Stuh as wottid be the Canfes 
cf Gravity, and of magnetick, and 
cleclrick Attraclions, and of Fermen- 
tat/ons, if voejhonld ft'.ppofe that \htft 
Forces or Aclions atoje from £tfia- 
Unes nnknown to ns, and nncapabie 
vi being difeovered and made mani- 
feft, Stuh óccult Qualities put a 
ftop to the Imprcvement of natural 
Philvfophy^ and therefore of late Years 
lave been rejeéled. To tcll ns tha 
every Speciet of Things is 
with an oceule Spccifick 
which it aCls and prodrtt 




EJfcels, is to tcll ns nothing. Hnt 
to derive two or three general Prin~ 
tiples of Motion fromPhxnomcna, and 
afterwards to tell ns how the Pro- 
per ti c i and Aclions of all corpórea! 
Things follow from thofe manifeft 
Principies , wotild be a very great Step 
in Philofopby, thongh the Canfes of 
thofe Principies were nct yet difeovir- 
ed : ^And therefore I fcruple not to 
propofe the Principies of Motion a~ 
bove-mentionedy they being of vtry 
general Extent, and leave their Cau- 
fes to be fottnd out. Id. Ibiá'. 
p. 374. 

— We have the Anthor'ny of the 
ofdejl and moft celebrated Phüofophers 
of Greece and Phcenícia, who made 
a Vacuum and Atcms, and the Gra- 
vicy of Atoms, the firft Principies 
of their Philofophy ; tacitly attribn- 
ting Gravity to jome other Cattfe tbarz 
den fe Mattcr. Later Philofophirs 
banifh the Conftdcrations of fuch a. 
Canfe out of natural PhUofbphy>f cipi- 
ing Hypothifes for explaining alíThings 
méehdnicaflyi referring other Canfes 
to Metaphyfid's. Whereas the main 
'Bufinefs of Natural Phihf.phy is to 
argnejrom Phxnomena witkmt feign- 
ing tíypothefcs^ and to deduce Caí fes 
from ¿fjefts, till we come to the very 
Firft Canfe, which certainly is not 
|Mech»nical, and not only to nnfold 
the Mechanifm cf the Wor¡á y but 
chiefly to refolve Thtfe and fuch Hi t 
$neftÍQns> &c Id. IbiJ. ¡>. 343, 
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C H A P. XIL 

Of fueb Motions as are commonly afcribed to the Fear- 
of a Vacuum. 

iíwbatwai ^PHERE is no Subjefl: more capable of fhowing u$ 
wflnfb tbt r ^ e ^^^ erence betv/ixt true and íalfe Philofophy, or 
'FtTro/J * atleaft becwixt Reafoning juftly and not juftly, than this, 
Vacuum. For vvc fee manifeílly, thac the one leads us, if not ta 
the Truth, yet to fo great an Appearance of Truth, that 
the Mind acquiefces in it ¿ but the other gives us only 
Wordsj which we can forra no Idea's from. For Proof 
of This, Let us take for iniíance a Syrivge, one End of 
which being put into the Water, and the Sucker drawn, y, 
let us hear how the Antients reafoned about it. Firft, They 
obferved,that there could be no Vacuum in Nature ; then they 
coníideved, that there would be one? if the Sucker were 
drawn, and no Water followed j whence they concluded, 
that the Water pught to enrer in proportion y* the draw- 
ing the Sucker,* and henee they faid the WV/.r aicended* 
Icít there fhould be a Vacuum. 
2. Hon the 2. After vvards, the Manner of the ExpréíTion was chang- 
h'aí'beín tr ec ^ without altering the Notion ¿ and it was faid, that the 
¿5f«f5T CCr ' Water afeended, for fear there fhould be a Vacuum in 
Nature : And chis ExpréíTion being equivoca!, it was ta- 
ken in a bad Senfe j and as it is cuftomary to carry Things 
to Extremity, the Word Fear was changed to Hgrrour ; 
lo that it was affirmed, that the Water aícended, out of 
the Horrour which Nature had of a Vacuum, as if Nature 
(in che Senfe that Philofoprl^¡^nderítand that Word) was 
capable of Horrour. 

'3. The Fear of a Vacuum in^^attev* Senfe, is very 
ridiculous j wherefore I am apt tp thin^£;the Philofophers; 
tpok it in che former Senfe only : But wfe^^ay fo ever; 
it be underftoqd, it do.es by no mcans anf\^¿;V, Que- 
ílion ; any more than it would, if any one flioulaá?^ p\v 
Wood carne from very remote Parts to París, an¿¿ > 
íhould be anívvered, it carne out of the Fear of Co/d' 0 tnWjj 
ís no Anfwer to the Queftionrr becaufe the Caufe is 
ajledged inítcadaf $t$cienV^\\k) which was the Thing 
denjanded. 

4. Hoty 
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4. However, if the Reafoning of the Antients were 4* t¡m 
juft, and bulle upon a good Foundation, though it could 
not make us underíland how the Water afcend?, that IS, the Fcar of m 
explain to us the ejficient Caufe of fuch Afccnt; ^'^¡ffi'** 
it íhould prove, at leaft, that it ought to afcend ; and ^'J^™* 
their Reafoning fhould agree with Experience. And that Expcrtin** 
you may fee that ic is defe£tive here alfo, it is to be ob^ 
ferved j that if the fole Reaíbn, why any Space is fillcd, 
is for fiar there íhould be any Vacuum in Nature, and 
this makes the Water afcend ¿ as this Reafon is always 
the famc, it will follow, that the Water ought always 
to afcend, fo long as the Sucker of the Syringe is draw-r 
ing» be it never fo long ¿ now Pumps being only long 
Syringes, they ought to raife up Water to any Height 
whatfoevftr; yet Experience fhews us, that we cannotby 
Pumps, raife it above One and thirty Feet and a half, 
after which, the Water ftops, and will not follow the 
Sucker. Whence we ought to conciude, that tkefear of 
•tf Vacuutn, taken in the moíl favourable Senfc poíTible, 
is not at all the Caufe of the Waters afcending, lince ic 
does not agree with Experience. 

5. Having feen the Defefi: of the Reafoning of the r. v ar vm 
Antients, ltt us fee if we can fay any Thing better found- f^f'f^ 
ed. And tn^ I may not be guilty of the fame Fault, I this amiba 
íhall ofFer fon^^articulars, which are very clear and wa > 
intelligible to alruie World, in order to draw fome cer- 
tain and undoubted Confequences from a Foundation 
which cannot be contefted. 

6'. Let us fuppofe firft, That fome Body endeavours 6. rht fafi 
to draw the Sucker from the Bottom or the Syringe ^°f^ w * é< 
ABC, theHollovvof which it exa&ly fus, that the whole 1 ' ' * ' 
Syringe is in the Air, and that the Hole C is open : Tbis 
being fuppofed, it is evident, that the Sucker D cannot 
be drawn towards E, but ijc^p! puíh the Air, which will 
pufh that beyond it, 'tiWpl^was faid above, it turns iq 
the Lines here deferi^^' or fome fuch like, in order to 
enrer into the Pla^^rom whence the Sucker was drawn; 
whence it fc^^^that the Air was moved by a real 




fuppofe Secondly, That the Hole at G, j.TheSwmé 
ftopped, and that there were no Pores either in 6, W°f ltÍM * 
;c or the Sucker,* In this Cafe, Ifay, 1 it would 



}. U muid be impojfiblc) T¿ 
would indeed be true, if the Wdid 
were full ; But becaufe we have af- 
firmed it to beotherwife; fo much 
Foroe orjy i 5 required to draw the 



Sucker, as can lift the whole Weight 
of the incumben: Air. Ñor need 
we here trouble cur ídves with aoy 
oceulí Pores or íubúle Mattef. 
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be impoíTible to draw the Sucker, the leaft that can b?, 
becaufe the World being full, the Air which ought to 
pufh the Sucker, would have no Place togo to. 
S.The Thhd 8. On the other hand, Let usfuppofc, that the Syringc 
SwfiMti. thus ftopped, has Pores, though fo very fmall, asnotto 
be perceived by our Senfes, and that amongíl the Particles 
of the Air, there are fome fo fubtle, as to be able to en- 
ter thefe Pores. This being fuppofed, there is no Reafon 
why the Sucker may not be drawn, though the Hole ac 
the Bottom of the Syringe be ftopped : For then the Suck- 
er may raake Room for it felf¿ by preííing the grofler parts 
of che Air, and by fqueezing out the fubtle Parts, which 
are forced to enter the Syringe. 
9- Th ** tk r e 9- In order to knovv vvhether the Sucker of the Syringe 
% l TtLjh¡li c * n be drawn when the Hole at the lower End is ftop- 
Xodies have ped ,* we muft firft know, whether the Syringe or the 
T tha"\ht n Air Sucker haveany Pores in themor noj and after that, whe- 
cmfijistftwo ther there be any Particles in the Air fubtil enough to 
Sons ofPar- enter in at the/e Pores : For according to onc or other of 
tul(S * thcic Suppofitions, will the Thing be poffible or not pof- 
íible. And becaufe neither of them can be determined 
by our Senfes or by Reafon, and there being no Contra- 
diftion in either, it muir, bedecided by Experjence , now 
wc find by Experience, that i if the Syrina^ be not too 
thick, we can draw the Sucker withoutp-; Difficulty y 
from whence it is evidenr, that there Ce Pores either in 
the Syringe, or in the Sucker, or rather in both of them ; 
and that amongfi: the grofs parts of the Air, there are fome 
fo fine, as to pafs through the Pores of moíl terreftrial 
Bodies. 

ío.. Ancthcr io. This Experiment helps us to another very confide- 
rabie, which is, that if, after we have drawn the Sucker 
and a little, we let it go agaín, it returns of it felf, and that 



fvtl^ wicíl ^ ucíl a ^orce, as co a g aín ^ che Bottom of the 
n»f% y. Syringe^. the Reafon of wm$¡^ íliallfee, if wc remem- 
ber that a Body never begins tON¿ .^ye of it felf, if it be 
not puíhed by another which íifíL ;#ately touches ic^ 
now, if we obferve, that there is no&^gjpuc the Air, 
that immediately touches the Sucker, wc'iiA -?t¿hink that 
it is the Air that caufes this furprizing Motion p«?^con- 

^6 i 

t. Tf the Syringe be not too thick) lis, fo much a Greatcr, and comw|j| 
The Ihicknefsor :he Syringe figni- | quehcly fo much a heavier ColunrA»! 

othing(nor che oceult Paflagcs> Air nuift it fuítain. But the Au- 
uor the fubtle Macrer, as was faid on 
the s4r ticte abóve ;) bac théThicknefs 
fií the beicker j which the grearer it 



,w may be excuíed, ir* he means 
íífij Ttí&ncfs oi the whole Syringe. 



fidering 
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íidcring tbat the Air always contains in it a great Quanti- 
ty of the Partióles of Water, and other terreílrial Bodies, 
which though they be feparated from each other and dif- 
períed, yec do not lofeany of their Weight j ( though we 
do not fully underíland the particular Nature of the Air, 
ñor in whac its Weight confifts j) We íhall make no Dif- 
ficulty to aflert; that the grofler Air is heavy, and confe- 
quently, that by its Weight, the Sucker is forced into the 
Syringe, from vvhence it fqueezes ouj the fubtil Matter 
through thofe Pores which it felf entered in at. 

11. But though the Air by its own Weight, preíTes u. That the 
chiefly donwards, yet this does not hinder, but that it ¿"h íts 
may alfo prefs upwards, and forcé the Sucker of the in- S^J"? 
verted Syringe up into the Syringe ; for the Column of wards. 

Air which aní wers to the Bottom of the Sucker, is for- 
ced upwards ¡by the Weight of thofe Columns of Air 
which are on tríe fides, in the fame manner as the Water 
which is at the Bottom of a heavy laden Boat, is preffed up- 
%wardsagainíl the Bottom which reíiíls it, by the W eight of 
dié Water which is of coníidcrable Height round theSides. 

12. When we once underíland this Forcé of the Air to 12. W$ »e 



prefs upwards, we íliall not at all wonder, that when we d » "°!/ e ^ 



hold our Hand flat in the Air, we do not feel th'e J2t>2¡£ 
Weight of % that is, we do not perceive our Hand bent Air n 
prefled dowr^j^s, by the Weight of the Column of Air 
which is upon Wor this Column has no more Forcé to 
prefs it downwards, than the Column which is underneath 
has, to prefs it upwards. 

13. As to the Piefíure which is made all over theBody, 15. wtyw* 
when it is immerfedina heavy Liquid; it is cemin, that donotfeeithe 
we ought not to perceive ir, * though the Weight of the and 
Liquid be very great, any more than we do the Preflure afo *>ky d¡- 

n f vers do not 
U1 feel the 

Weight oj the 

dont 7 Nerves, Membranes and Muf- 



lí Though the Weight of the Lie, 
be very great) The Cauíe oí^^ris 
excellently well explainedáfip^yo. 
Alph. Borelluf, de Moój^Kffat, a 
Gravitóte faftijj&M^*)- & feq. 
After he hadJ^H^chac Sand in a 
vcry íir^Dj^jflSn cannot any way 
and that a Wedge will 
ans enter im» it ¿ and alio 
í'aeer in a Bladder, equally com- 
Hed on ail Sidcs, can neicher be 
ÍFrcightened ñor benCi ñor ac all mo-^ 
ved ^ So likcwtfcy fays he, in the 'i>*^jj ' 
dy of an Animal, there is contahí/d 
toithin the $hm 9 fome Parts, which 
are hará and folid, jttch as the 'Bones ; 
fthers that are foft, fitch as the Teu- 



des j and other s that are Fluid, Wa- 
try or üily, Now the Bones in an 
Animal cannot be broben or disjoint- 
edy nnfefsthe incumben t Weight prefi- 
jes one Way oniy, asit does on J orters : 
But if the treffure diffufes it felf all 
round, fo as to prefs upxoards and 
dorznrvards, and JJdcivajS, veith etjual 
Forcé fo that thtrc be no parí of the Shi*¿ 
but xohat is preffed , then it is impoffble, 
that any Tking Jhould be fe parar cd or 
pv.t ou: of the Way. The Jame may be 
faidof the Kermes and Mufles vehich 
though they befaft t yet beesnfe they cm x 
fifi of flrong and tough Fibres, they can 
allfupport one artoíher^ andref.ft an 

niytrjalty 



ROHJULf's System 



Part I, 



of the Water, when in diving into the Sea, there are ma- 
ny Fathom of ic over our Heads. The Reafon of which 
is ,* that before we can feel the Weight of any Body, there 
mufl be foroe Alteration made in the Difpoíition of our 
Organs. But when the Air or Water have made all the 
Efforts they are capable of co prefs or thruft inwards the 
external and groffer Parts of our Body, and thefe Forces 
are counterballanced and put in ¿equilibrio, by the Refift- 
ance and Effort o? the Fluids and moveable Parts within 
us, the Aflion of which we are infenfible of ; after this, 
I fay, they can do no more, and confequently the State 
of our Body will not be changed, ñor the Difpoíition of 
its Organs, to which they are fo uniformly applied, and 
with fuch equal Forces, that no one fingle Part can move 
putwards, to give way for any other to be thruft inwards ; 
and therefore the Effort which they conunually make to 
prefs us inward, is rendred ineffe&ual. 



«niverfally difftifed fpharieal Compre f 
fjon j the fame may alfo he faid of the 
"Bioodand other Humours of an jini 
7>:al, which are of a watry Natttre ; 
f¿r } as it is ev'tdent, that Water can- 
xot be condenfed, fo likexx'ife the Hu- 
mours of an animal, contained in the 
Cavities of its Veffels, though thty 
way be bruifed by an Impulje made 
from one or a few particular Places, 
yet they can nevir be forced ont oj 
their Veffels , or torn afunder by an 
univerfal Compre ffion evtry Way» So 
iong therefore as the So/id, Tcndinous^ 
énr F/ef¡oy, or Liqwd Parts, do not 
u»der°o any Scparation, Contufion, 
xor are diyointed, ñor their Situsti- 
en at al! thanged ; it is impofpble, 
that any Fain or Uncaftnefs fhottld 
fo.'lpw in the Anima!, which cannot 
¿irife from any other Caufe, but fepo. 
ratiug that which is one continué* 
fhing. Wherefore when Divcrs, &c. 

And chis is confirmé by what 
tbe famous Mr. /Boyle obferved, in 
his Sccond ^Appendix to the Eleventh 
Hydroflatick Paradox, miz. that. a 
Tadpole, an Animal whofe Fleíh is 
very tender and fofe, put into r« 
VeíTd half fuli of Water, fo clofed 
^ip, that the Air contained in it, 
condenfed eight times as much 
asin itsnatutal Srare, prefled upon 
rho Water a= much, as if a Column 
of Water oí Three hundred Feec in 
Height laid upon the Animal ; mo- 
ved it íelf notwithílanding, and 
íwaru about very quick, and íound 



no Inconvenience, that could be per- 
ceived. 

However, becauíé in moft Ani- 
máis there is a great deal of Air, 
which may eafily be comprefled and 
condenfed > cherefore^hough no par- 
ticular Member is c^oinced, when 
an Animal is irp/^rfed very deep 
in Water, ycy^^i) muft all of them 
neceíTarily Otr xYreightned and coh- 
trafted, by che equal Weight and 
Preflure oí the incumben c Water orí 
all Sides, as the famous Mr. Boyfe 
fays, bappened to the Tadpole in the 
forementioned Experiment. 

Befides, rhofe Animáis, vhofij 
Lungs are ío formed as to contatn 
a great deal of thin Air and Breath 
in them, though the other Parts of 
them be not at all burc, yet their 
Breafts muílof neceífity be ílreight- 
. "«d and contracled, m the íame 
ner, as che Corkis ufually thruít 
intt^-^mpty Bottle, by the Weight 
of «ra/* ,^er, when it is íunk very 
deep. 'b¡P fe ^rc Men, whoíe Lungs 
are very largcj.-^ .^rn they divevery 
deep into che Sea^\^ph they find 
no mannerof Inconvl*^ ; in any 
other Part of their BodieV"^ 
labour under a Difficulcy 
ing, and a Pain in the 
(though they have Air enough co 
- t veyed to them tobreathe.) And thus 
'¡¡¡¿tf famous Mr. "Boyle tells us of a, 
cu tai n Di ver, that when he walked 
at the Bottom of the Sea, the Bloodl 
¿}ew ouc at his ^íote and Eyes. 

44. 
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14.. Let us, in the fourth Place, Suppofe the Sucker h Ho» tf* 

¡ which is in the Syringe, as far as it can be thruft, to be " nto 
drawn when the Hole C at the Bottom is in the Water j **< ¿^¿s, 

i it íhould feem as if the Air which the Sucker that k 
drawn preíTes upon, ought to preís upon the Water, and 
make it to rife in the Syringe, becaufe it overtakes it, in 
the way which we fuppofed it to go, in order for it felf to 

; enter in, if the End of the Syringe had been in the Air* 
and not ín the Water, and that it ought to afcend as far as 
the Sucker is drawn. But there is no Necefíity that this 
íhould always happen ; For having made it appear, thac 
both the Syringe and the Sucker are full of Pores, and 
íhat the Air is full of Matter, fubtle enough to pafs through 
them j and alfo that the Water, by reafon of its Weighc 
afcends with greater Difficulty ¿ the Sucker may poffibly 
be drawn, and the Water not neceffarily afcend, to fill 
the Syringe, becaufe it was filled before with that fubtil, 
Macter, intermixcd with the Air. However, Experience 

•fliows us, that the Water does afcend, and that the Sy- 
ringe is filled with it, and not with the fubtle Matter, 
at leaft to the Height of One and thirty Feet and a half, 
but no further. The Reafon of which is, that the Air 
being heavv, preñes upon the whole Superficies of the 
Water in which the End of the Syringe is immerfed • 
and when th%Sucker is drawn, the Water which anfwers 
to the Hole in ^ End, not being preíTed by the incum- 
bent Air, the Weight of that which preñes upon the red 
of the Sur face, thrufts it up, and makes it afcend in the 
Syringe ; in the fame Manner, as the Water in a Pail is 
made to afcend up a Trunk, fuch as they fhoot with, o- 
pen at both Ends, and one End fixed in a Hole in a 
Trencher which exadtly fits the whole Superficies ; upon 
depreííing the Trencher, the Water is forced up. In like 
Manner, the Moving of the^ucker, is the general Caufe 
of the Entrance of íom^áííiter into the Place which it i S .rhattu 
leaves; but the Weigb^Sr the Air determines the parti- Water m* 
cular Matter. 

15. Sincejg^S^a by Experience, that the Sucker of a acerLfo 
Syringe ir-fiZ' drawn, when the Hole at the Eod is ftop- Height, and: 
psd,. : : :'-\í'íufficicnt to convince us, that the groiler Air t j¡¡¡¡¡£^¿ 
t of an infinite Weight ; for if it was, it would be wefchs as 
poílible to draw ic ; which being fo, it is eafy tb forefee, ™"¡^t Q 
that the Air by its Weight cannot raife the Water in a Sy- andthiny 
ringe above a determínate ^eight ¿ fo that if, after this Fe ct and a 
Height, we continué to araw the Sucker, the Syringe, in- h t *? 0 f e ^ 
-fte$d of being filled with Water wül be filled with fubtle TbUkmfi. 
m Matter 



62 ROHJULT's System Partí, 

Matter, as was before obferved in Pumps: And lince 
the W accr always rifes to abouc the Heighc of Thircy one 
Feet and a half, above the Level in which the End of 
the Pumps is immerfed, we ought to conclude^ that a 
Column of Water of this Height, weighs as much as a 
Column of Air of equal Thicknefs, which reaches to the 
upper Surface where rhe groíTer Air terminatcs. 

16. That m iG. If the Sucker of the Syringe ílips very eafily along 
mgbtwj* the concave Surface, againft which it rubs, and if it fiad 
Mfebtof* no Weight at all, the Air v/ould very eaíily be drawn in j 
the A¡r that becaufe thcre is juft as much Forcé to thruft it upwards, 
"hffyingT* ^ there ls Weight upon the Sucker to thrufl: it down- 
but tve o« : Jt wards : But if Water or any other heavy Liquor is to be 

't^uoUhe ra *^ ' tnere mü ^ tn ^ n ^ e as mucn Fo^e uíed, as is e- 
jpdur. e qual to the Weight of the Liquor to be raifed j becaufe 
the Liquor, tending downward, bears upon the Air, which 
preíTes againft the Bottom of the Sucker, and takes off ib 
much of the Forcé it had to make it rife. y 

17. whena 17. Thcre may be many Confequences drawn from 

»¡thH%tcr W ' iaC ^ as ^ een ^ °^ ^ e 5yíí°8^ which if they be a- 
Zlght to CT greeable to Experience, are fo many Confirmations of the 
tmptjitfcif. Truth of our Explicación. For Proof hereof, let us fup- 
pofe, for Example, that after having filled /yTubc with 
Water, one End of which is ftopped wjj^tbe Matter 
of which it is made (which they C2¡& ' ¿hnetically ¡cal- 
ed) and the other, with the End of one's Fingcr, we put 
the End of the Tube which is ftopped with our Fin- 
ger into a VeíTel of Water, and then take our Finger 
a way ; This being fuppofed, if we confider that the Air, 
which preñes upon the Water in the VeíTel, reíifts the 
defeent of that which is in the Tube, we may forefee, 
that if the Tube be not above One and thirty Feet and 
a half long, it wül not em^ty it felf at all ; but if it be 
longer, the Water ought tCN^cend till there is One and 
thirty Feec and a half in the and then ftop, be- 

caufe the Air has only Forcé enou^ .7? counterpoile fuch 
a Quantity ; And this is agreeable co» "-^ •■nence. 

18. Tnatan 18. Wc herc fuppofe, that the TubeT^^' ,h. is above 
imimedTube Thirty one Feec and a half long; is held upri^htii >'A docs 

4>»j>ht to con- ,. . —> h r 9 .*\\iL-,\ 

taln more noc incline one way or the other : For if it mclin^ny 
water than way, then, becaufe the concave Surface of the n 
%g?** b .' fuftains part of the Weight of the Water, for that Rea 
ion, the Water wiU not hav^-ío much Forcé to deícend 
as it has ordinarily ; and fo the Air is able to fupport a 
greater Quantity than One áhd thirty Feet and a 'half in 

the 
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the Tube j that is to íáy, according to the JLVaftw of Me- 
chankks, if the Water in the inclíned Tube üegínsto de- 
ícend, it will ftop, when the upper Surface of it, is One 
and tbirty Feet and a half perpendicularly above the Su- 
perficies of the Water in the Veflil; and fo we find it 
does. 

19. And it is remarkable, that if we make ufe of Tubes 19- 7%at 

of difFerenc thicknefles, and VeíTels of difí&éht brcadth, fj&ífá 
there is no difFerence in the Height of Water contained Htiskt in 
in the Tubes : For fince the Water which is in eachTube, f ihes 
poflefles the Place of that Quantity of Air, which laid s Zp! 
upon the íáme Part of the Superficies of the Water in the 
Veflel ; it cannot but bein ¿equilibrio with the Air without, 
becaufe, it weighs juft as much as that whofe Place it poG- 
iefles. And thus ic is in all Tubes whatfocver, the Wa- 
ter rifes to the fame height, which we fee by Experience 
in a particular Tube, that it ought to rife to ; for as thefe 
^Hfferent Columns of Water are of the fame height; if 
That, for Inftance, which is four times as thick as another, 
weighs four times as much as that other ¿ then the Co- 
lumn of Air, the Place of which this grofs Column of 
Water poflefles, weighs four times as much alfo. 

20. Neitlikr ought we to findjany difFerence in che Height 1Q . That 
of the WatqLwhich is in the Tube, whether the Expe- '**?>Wf 
riment be maite^the open Air, or in a Chambeo pro- 

vided there be a'^indow in it, or at leafl: any Chink Height of the 
through which the Air can enter ; for according to the 1 
Laws of Mechankks, the Weight of the Air is juft the i^maZTna 
fame, whether it prefles perpendicularly, or winding or Ptatethai is 

0bllC I lie - T f . íuThatthe 

2t. Neither ought there to be any Diírcrence in rnis Height of the 

Height, if after the Experiment be made, the Room.be ÍVater h °j hf 

entirely clofed up ; for though the Column cf Air which X*¿A*¿T? 

fupporced it before, by pre?v?¿ upon the Liquor in the Piacemwhick 

Yeílél, be now intercepj^^y he Ceiling, yet that part l^„f¡^ r j^ 

of the Column of Aj^^fich is below the Ceiling, preífes beintirdy* * 

as much upon th^pquor a¿ it diJ, when ic borc the dofcdu$. 

Weight of t t frj gw Btof che Column, becaufe the Refift- 

ance ofjjilPCeiling does as it were prefs upon it, and 22 . rh«t the 

hinaffiSPWbm expanding it felf. fíe k ht °f 

nTlt is true, that if, before the Experiment be made, ¿¿fJJX 

tíhamber be focxaclly fliut up, thac the Air within &éattr>ififo 

jas no Communication witWtbat without, then the Li- f" c "}¡*f Td 

quor contained in the Tub 'ought not to defeend quite fo [tfcTupbeí 

rar ; becaufe as the Tube empties, and the Liquor in the fire the Ex- 

Veffcl rifes, the Air which is in the Chambcr cannot rife in r £¿™"' was 

Pro- 
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Proportion : Confequently it muft be condenfed, and 
therefore will have forcé enough to faftain a lítele more 
Liquor in the Tube j but this cannot be perceived un* 
lefs ic be a very lítele Place in whieh the Experiment 
is made. 

•3; ¿3. From what has been faid, it is eafy to appre* 

*J/íf ««Tí» ^end, c ^ ac ti inftead of Water, any other Liquor that is 
ttmainia the heavier or lighter be ufed, there will remain more or left 
™%th7oT°t ic inthe Tube; fo that Mercury or Quickfilver, which 

Twenty feven 15 

abdut fourteen times as heavy as Water, ought not to 
inches anda be fuftained by the Air, but to about Seven and twenty 
* Inches and a half, which is very near a Fourteenth Pare 
pf the Height that Water is fuftained, and the reft of the 
Tube, how long foever ic be, ought to be filled with 
fubcle Matter. And this is confirmed by Experience. 
p£¡wZ*s E a*e 2 4* ^ uc t ^ ac ^ e Experiments may be more fenfible* 
míreéajify" the Tubes íhould be made of Glafs, becaufe that is tranf- 
made mtk parent : And Quickfilver being fo heavy* that we are noc 
&¡idtfdvcT. 0 biig e( j to h ave Tubes muclí Torcer than Twenty fevem } 
Inches and a half 3 their Smallnefs makes them more eaíy 
to be managed, and to obferve a great many particularsj 
which it would be difficuk to do in Tubes that are ve- 
ry long. y r 
¿m]?* 2 5- ^en* ^his may give Óccafion^i thofe who 
Vacuum r/i believe the Poflibility of a Vacuum tq^^lervej That 
t^*'f ' h¿ there is no Vacuum in the Top of the 7&v/'but the Place 
which is left by the Mercury, is fiUed by fome Matter, 
becaufe the vifible Obje&s béhmd the Tube, 1 affecT: our 
Eyes ftill, and are as plainly fenfible as chey werc before, 
which they could not do, if there were a Vacuum ^ be- 
caufe their Aclion would be inrerrupted. And if theEye 
were placed direcHy againfl: the Tube, we ought not ta 
iee any more than in the Dark, or than if an opake Bo- 
dy were between - 7 buc w<^V<j| it otherwife. 
16. Anofar 2 6. To chis we may add^^.at 2. Nothing or a Vacuum 
fias no Properties, and that irV'r".,P uc ^ e Top of the 

Properties¡"^!>. very truc indeed 
that Nothing nS^ferppcrties i Buc 
how does it follow," t tó£j3ce which 
1. -joid of Matter i fcv t /¿ ¿refere 
Nothing in it, or is it felf\£ *rely 
Nothing. Buc í c may be alloweb^' • % x 
there is fome finer Matter inT^J? 
Top of the Tube- or perh3ps a licué 
£Uir Hipe under che Quickfilver which' 
Yo rarefy'd by the Heat; buc tb» 
Space is very íarfiom being full. 

Tube 



t. jfjjefi our Eycs) Ic don'c ac all 
follow, that there is no Vacuum in 
the Top of the Tube, becaufe the Space 
outof whirh the Quickfilver carne, 
is cranfparenr i For *'hy cannoc che 
Bays or Lghc, pats chrough an en- 
tirdyvoid Space ? On the other H-ind, 
rhey can't poífibly pafs chrough a 
Space that is quite fn'.t See whai 
is íaid or che Nature of Light, in 
¡es r.'acc. 

x. ihthing} or a V«CJuro has no 
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Tube very near the Fire, we perceive a Rarefaction, in 
the fame manner, as in a Thertnómeter, which malees the 
Mércury^all, whence ic follows, that there is fome real 
Matter in ic. 

27. Howevcr it is cafy to fee thac thisSpaceis riot full 27. That ih$ 
of common Air ; for if the Tube be not quite filled with th * 
Quickfilver, but an Inch or two be left for Air 3 and ftop- fuiu}gr$ 
ping the End of the Tube with our Finger, it be invert- 

edj we obfervethat the Quickfilver defeends ílowly, and 
we have time to fee the Air afcend in the Form of 
Drops. Whereas let the Tube be entirely filled with 
Quickfilver, and immerfed in che other Quickfilver, that it 
may empty ic felf in the ordinary way ; then if the Tube be 
ítopped with theFinger and inverted.; the Quickfilver will 
not fiill ílowly, but all at once, as if ic wcre one'hard Body, 
ñor ihall we perceive any Thing to afcend through it. 

28. For a further Confirmation of this Opinión, vise. %%.ThcThird 
That <wbe?i the Quickfilver defeends from the Top of the Pro °f- 
Tube 3 it is ?wt filled ivith wwnon grofi Air<> we may obferve ¿ 

that if the Top of theTube be madelarge, in the Form of a 
VeíTel, and fome Sort of Animáis, as Birds, R¿?ts,?iñd Micebé 
putinto it, they will die, ina very íhort time; that others, 
iueh as F&s 3 feem to die, but being preferved afterwards, 
two or th%e Days in a more températe Place they revive 
and fly aw^ ; >^nd others, fuch as IVorms and Frogs are prefer- 
ved alive, anü\%thurr, unlefs they continué very long in ic: 

29. It may here be demanded, how the iubtil Mat- 29. Whai 
ter, which filis the Top of the Tube, gees through: To P^y^M- 
which it may be anfwered j that it feems rather to país ZhúTslltht 
through the Pores of the Glafs, than thofcof the Quickíil- Top of the 
ver, becaufe che Quickfilver being very heavy, che Pores T¿r f e ^ hh 
of ic feem co be rather too fmall for it to país through chem : 
Though I íliall be of another Opinión, if whac I have 

heard from Engla?)d be cr^ <viz. * that a Tube of fix 
Foot long, will not ep^Vy'lc felf ac all, if che Qyickfil- 
.¿M* F ver 

1 . That a ?á^0vwthni ) Thi s 
Éxperimen.^^^Bs related by the 
hmoujgffnErpy'aí/is in his Hydro- 
'f^Trop. 13. // the gttidftl- 
tfpended in an invertid Tttbe, be 
cxaclly cleared of all Jtir before 
inverted [which cannot be done 
but bygreat Careand Nictnefsj) andJf 
the Tube be.cautioufly inverted. 
fixed in a firm Víate fo as no: to be 
in the leaft fhahen ; thi Qttickftlver 
(thottfh the. Orífice at the Hottovi be 

•fin) will rinaan ftfpwdtd, mnch 



beyond the forementioned Ueight (viz. 
to 40 j"Oj or 60 Inches j) bnt if the 
leaft ^Air ¿eti into the gwck/¡¿vér 
thtts fufptndedy or if the Tube be fha- 
ken, the Quid'filver will immediateiy 
rtif}} down to the ufnal HeigHt [and 
after fome Reciprocaticns,) will fían A 

m 

Which Experimenr, having be en 
ofeen repeáted by che Lord 'Bro/mker, 
the famous Mr. Hoy!, Mr. Hay-gen s 
and others, has fucceeded» ib chic 
there is no doubtof the ccrcain Tr.:th 
of 
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rer with which ic is filled, and thac in which it is im- 
raerfcd, have ílopd forae time in a Place void of 
grofs Air: For in inquiring into the Reafcn of tbis 
Phxnomenon, vve can find no other but this, thac 
the Quickfilver thus prepared 3 is cleared of fome 

Matter, 



oí the Phaniomenon ; buc upon whac 
Caufés fo furprizinga Thingdepends, 
is nót lo weli agreed. 

The Lord ürounker thought, that 
i he ITeigbt of the sAir ve as much 
greatcr íhatt anfwers to the Height of 
about ¿9 Tuches of Quickfilver^ but 
that the Quickfilver roas deprcffed to 
that Height, 'by the *Air voh'uh was in- 
vi/tbly mixed with it (ttnlefs it was 
ttcartd of if.) >And afler it roas 
cleared of it, and there rcmained no- 
thi»g to refifi the Weight of the ex- 
ternal ^4ir, but only the bate rvcight 
of the Quickfilver y the» it roas fov.nd 
to be other veife ', and the Quickfihcr 
was fupp^rttd to a greater Hcipht^ 
hy the Baílame of the *Air. This is 
indeed very ingenious sbut thac which 
weakens very much this £xplic;itiun, 
is, thac upon the leaít íhaking of the 
Tube, the Quickfilver immcdtaceíy 
ru/hes down : which cquld by no 
means be, jf it werc íupported by 
an eejual Weight of Air or ^ILther. 

Whererore the íamousDr. Vl'allis 
attempted che Thing another way. 
lie imagined, that all real Gravita- 
lio», proceeded fom the Prtjfme or 
Spring of the Air or z/Ether^ without 
which thofe inadive 3odies which 
roe cali heavy r if once at rrfi, would 
rvnaln fo % withottt\my real gravita- 
tion, or without dcf;c::di>¡g, haviugno 
more Tcndency to mv -je downwartU tha¡ 
fidcways, The §giclr/ifo£r therefa 
rvhen it is cleared of all Air from 
toitbin, and fufpendcd in the aforefaid 
manner ; tohen it is at refl, will con- 
tinué fo, and retain its fofition, be- 
yond the common Height mceffary to 
fin sequilibrium becaufe it is free 
frem all Vrrjfnrc of the <Air, and 
is not prejjed upon, cither by its Gva- 
•vity, or by its Spring ; liut if it be 
fut th Mótio»i either by ahí ¡fliaking 
of the Tute, or by any Aíotiou within, 
frem ths Spring of the Air which roas 
¿it fiyfi Itft in it, oris fince got in, then 
it will continué that Motivn doren- 
svords (that way being open.) 

But fince it is now allowcd, that 
Gravity does noc depend upon ihe 
Aii or iLtlier, buc is an original con- 



nateand ímrnutable AíTecYuon of all 
Matter, neither can this Explicación 
be admitted. And indecd chis very 
learned Perfon confeííes, chac he him- 
feif was not fatifried with ic, There- 
fore he adds, That the Superficies of 
the Tube however voell polijhed, can' 
not be thought to be fo free jrorn all 
Rnggcdnefs or Incrjuality, but that 
there mufi remain fome Rcughnefs, 
which mu (i canfe Cohafion, or (if it 
be moved) fome Friflian of the ad- 
jacent Tlody, wherebythe M'oticn mttjl 
be fomethin» hindred. 

And in¿ced chis Opinión comes* 
nearer che Truch i and chac chiefly 
becaufe upon the leaft Ihaking of the 
Tube, trie Quickfilver falls down; 
whence ic is manifeft* thac the Suf- 
penfion does not depend upon any 
permamenc Caufc, ff r i as che Gra- 
vity of the Air or ¿Uher, buc upon 
fome accidentaTÜ^ig, fuch as fome 
kind of Acüg^^i.' Hpwever, be- 
caufe there does not appear to be any 
fuch Roughnefs in the Superficies ot" 
rhc Glafs, as this Iearned Teríon ima- 
gines i it feems to be mofl proba- 
ble, that the Quickfilver remains thus 
fiifpended from the Contad or Agrce- 
ment of the Parts, the Forcé of which 
ts always very greac in every Effe£t of 
Nature. Thus, a plain and fmooch 
Loadficne applied :o a Ball of Iron 
fufpcnded on a Scring from a Nail, 
"II draw ic much further from che 
'ndicular, chan in proporción co 
ick Forcé ; if ic be pnlled 
a gentíe and even Hand> 
and be^^Jeparated by any acci- 
dental Sha^B^o alio \Ya:er will 
afcerd in a r^S^'^n fmall Glaís 
Tubes open at both u And two 
ímooth poliíhed Mam* ¿o^ l \ noc 
be feparated, though rhe groi.^tVA' 
be removed. And fo the Para 
hard Xodies (and in fome mea 
lío of Liqnids) cohxre together by 
"nt'aflt chatis, by thac ^■íttracliors 



íich always arifes from Concact. 
See xohat is faid beloxo at Chap. 22. 
Artic. 9. 

All che Authoi's Pains therefore a- 
bouc fubtil Mattc, and abouc the 
fores 
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Matter, which before kept its Parts at a Diftance, and 
made the Pores fufficiencly wide and long, to give # free 
Paílage to the fubtil Matter ; and becaufe it cannot thruft 
the fubtil Matter into the Place which it is difpofed by 
its Weight to quit, therefore it does not defeend at all : 
However, not having had any Opportunity to fee how 
wcll this Experiment fucceeds, and not venturing to lay 
that it is falíe, we remain in iufpenfe, and do not deter- 
mine vvhich Body it is 3 through the Pores of which the 
fubtil Matter paíTes, to fill the Top of the Tube. 

30. But to return to our Difcourle, and to continué 30. what 
to draw the Confequences which wethinkdeducible from th * c l™J^ ul 
what has been faid above ; Let us fuppofe a Tube filled VeTifthl 
with Quickíilver, and immerfed as ufual in a VeíTel, in- T»be be Hfied 
to which Pare of the Liquid runs, 'till it is about the 

Height of Twenty feven Inches and a half, and then it be C r End of ¡t 
liftedupalittleabove theSurfaceof the Quickfilver, fo that h ¿ f °"Lf the 
oneDroponlyof it mayrunout; then becaufe theQuick- *? Lí J tvcu 
iilver, that remains inthe Tube, does not weigh fo much 
as the Air without, it ought to be impelled with Violence 
to the Top of the Tube, and after that:, its own Weight 
ought to make it defeend on the one hand, as much 
as the Ai^knakes it afcend on the other ¿ and fo we find 
it does. TL 

31. If> a^jJjaving made the Experiment as ufual, we 31.7*4* m 
take the Tube out of the VeíTel in which it is immerfed, mht^n 
ftopping thelower Hole with ourFinger, but not preíling yí'l'At of 
very hard upon it, then we ought not to feel, ñor do we the %úekjíu 
indeedfeelthe Weight of the Quickfrlver: For though it thl,:i 
lies upon that part of the Finger, which anfwers to the 
Hole of the Tube^ yet it is not heavy, becaufe it preíTes 
neither more ñor lefs, than the external furrounding Air, 
which is applied to the other Part of the Finger, preñes 
upon it, and repels it. if in this Cafe, the Tube 
be opened at the ImpZ by fuddenly reraoving that 



the Tube. 



Tores through whbj^Jft fisTcuious i 
Matter íhouIdj^M^o no Purpoíe. 
For ir" ther^jSRi Paílage for that 
fubti\^^Kcr-> enher through the 
SrfpP^ or the Glafs ; yet it 
¡Mld not be able 10 forcé the 
J^uckiihér up into the Tobe, ñor 
^to fultain it there : And if there be 
no Paflágtj for it througft eithcr of 
them, then it would not íuíli'/"lhe 
Quickfilver to fubfide again, as it 
does wheii the Glafs is fhaken. But 
indeed ¿he l árdeles of ¡jlgicbfiivcr, 



F 2 



when it is firft cleared of all Air, 
cohgfe by mutual Contacl, both with 
oneanorher and with the Glafs ;from 
a certaitt Aitrattion, which ceafes» as 
foon as the Tube is íhakcn, whercby 
the Particles are feparated from eacrt 
other, and from the Glafs. And the 
(ame Experiment has been made i n 
Water well clear'd alfo of Air, by 
which means its Parts approached 
nearer to' Conrail. Sce Newt. Op- 



which 
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which it is ítopped with, then we fliould feel the fame as 
if the Fmger which is appüed to the lower Hole received 
a hard Blow ; becaufe the groíTer Air, which defcends 
quick, and with great Forcé into the Tube, adds on a 
fudden new Weight to that of the Quickíilver ,• and this 
is confirmed by Experience. 
31. vvhat 32. If theTube be not filled with all Quickíilver, but 

í/2a»r/ C ^ ome oc ^ er ^iquor ^ e P uc * n a ^ 0j we ma y determine 
\uencc offii- how far each of them ought to defeend, by confidering 
üng up the how much that other weighs compared with the Quick- 
é¡*«to& fl1 ver - For Inftance : Suppofe the Tube filled with Quick- 
qnor. . íilver all but an Inch, and we would fill the reft with . 
Water ¿ becaufe Water weighs but a fourteenth Part fo 
much as QuickGlver, we ought to conclude, that it will 
make it defeend below the ordinary Station, the four- 
teenth Part of an Inch, and confequently the Water will 
be Thirteen of the fourteen Parts above that Station. 
33. And 33. The like Calculation may be made, whatever hea- # 

M*dwt¿ be v ^ ^iquor ^ e P ut * n m & C2i & °^ Water : However, it is 
jt¡ ft wt to be obferved, that the fame Reafon will not hold good 
for grofs Air. For fince we know by Experience, that 
it has a Power of expanding it felf very much, and cari 
eafily be mixed with the fubtil Matter j we co^eive that 
by mixing it felf with that fine Matter wj.^' which the 
Top of the Tube is filled, it preñes agCíat the Top of 
the Tube on the one Part, and upon the Top of the 
Quickíilver on the other Part, and fo by this means for- 
ces it much lower than it would forcé it by its own 
Weight, which compared with Quickfilver bears no pro- 
portion to it. 

¡54jj*4i 34. We forefee alfo, that an Inch of Air will make the 
au diiímt Quickfilver defeend fo much the lower, by how much lefs 
éucwdmo to the Tube exceeds Twenty fcfcy en Inches and a half in 
zLfw"^ Length, becaufe the Power otelating it felf, does in a 
theTtibu. panner refemble a Spring : FS^^a Spring, the more 
it is bent, with fo much greater F^ILdoes it unbend it 
felf ; fo the Air, the more it is compreni^^vith fo much 
the greater Forcé docs it dilate it felf ; anaft^^^hisj our 
Realbning is confirmed by Experience. x¿ "¿^ 

xs 'j A i7 Very ' 35- B ut lo give a plaiaer Proof 1 how much a h^js 
™»t ofT~ Air ' when the Weight of theColumn which it fuítains^i 
Cays.BUd- removed, is capable of expanding it felf ; we need only ' 
¿» w¡¡% rake a Car P ,s Bladder ' andcutti% off the leíTer Part at che 

xAir is capa» 

bU 0/ ex- *• How much a little Mr) See 1 sArt, 3. below. 

panding. it Notes on Part 111. cha?. 2. | 

Ncck; 
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Neck, wbere it is joined to the Greater, prefs. the greater 
Part fo clofe, as to fqueeze out almoft ali the Air thát is 
contained in it : Then tie it up to keep in thaL which re- 
mains, which is not bigger than a fmall Lentih^fter this, 
let it be put into the Top of one of the Tubes made 
large líkc a Vefíel, and filled as ufual with Quickíilver, 
and managed in the fame manner as the forementioned 
Experiments, and then we (hall fee how furprizingly the 
Bladder will fwell round almoft all at once, and appear 
to be blown as big as it was before the Air was let 
our. 

36. Now though there be much more fubtil Matter 36. vvh*t 
in the Bladder thus diftended, than grofs Air j yet we are ^ '£™rf 0 } 
not to think, that it is that which preífes upon the inter- thl mútathn 
nal Pares of the Bladder, and fwells it thus ; this EffecT: can- °f the Ca y' s 
not be produced by it, becaufe it can eafily return through B/aéi(icr IS * 
the Pores by which it entered • it is more likcly, * that 

this fine Matter agitates that little grofs Air which remains 
in the Bladder with great Violence, which Agitation is the 
immediate Caufe of the Bladder's fwelling : And tbis is fuf- 
fícicntly evident j forif the Bladder be entirely emptied of 
the grofs Air, it will not fwell at all, and if there be a little 
too mudk it will break. 

37. Inwder to make this Experiment well, it fhould 37« 

be done \^¿Tube open at both Ends, and the upper ZZj£fÍf 
End fhould be^overed with a Hog's-Bladder, moiftned this Expcri* 
firft in Water, that it may ftretch the better, and this mmU 
will give us opportunity of obferving anóther Circum- 
ftance very curious j and that is, that as foon as the Quick- 
filver begins to defeend, we fhall fee the Hogs-Bladder 
ftretched, and forced into theTube, the reafon of which 
is ? - that then a very heavy Column of Air prefles upon 
it, and there is none under it to fupport it. 

38. Ifthe Bladder be pi^*d with a Needle, and the Nee- 38. A.mUy 
dle be pulled out a liv^Pto let fome of üie grofs Air in> c*n«»ifi**<** 
and then the Hole^lttopped ; the grofs Air which cnters 

in 5 will expandJaKi round the Carp's-Bladder, and prefs 
upon it, sjá^Hake it appear more or lefs wrinkled 3 ac- 
cordir^É^he Quantity of Air let in. 

^P^^This Experiment may ferve to undeceive thofe, 39» ufa 
<J^o upon reaciing Ar'iftotle have been of Opinión, that j £"f.¡*{l* h 
WAir viade ten times rarer than it is, necejfarily changes its " ' 

Nature,a?xiisco?ivertedi?/f^Fire. For the Falfity of this Ima- 

1. That this fine Matter) Not I no ílich Thíng, but only the E'.afti- 
t)ftt Matwr, for probabJy there ís | cuy of the Air it Telf. 

F 3 ginatioa 



yo 



40. That the 
Height of the 
$iiickj¡lvcr is 
variofts. 



41. That the 
¿reateft Cold 
ougkt not to 
alter the 
Meight of the 
Qnickfi/ver, 
and xohat the 
Canfes are y 
that ought to 

a/ter ir. 
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gination is clearly feen, by íhowing that the Air containcd 
in the Carp's-Bladder is rarifyed above a hundred Times, 
and yet ddis not at all alter its Form. 

40. When I fpoke of the Height which the Quickfilver 
ftands at in the Tube, I limited it to Twenty feven Inchcs 
and a half> which is the common Height obíerved at 
Taris ; but to fpeak exadly, it is focnetimes higher, and 
fometimes lower,¿ becaufe the Air at difFerent times is 
lighter and heavier. 

41. One of the beíl Obfervations that Ihave met with 
upon this Subjedt is chis : That though we know by Ex- 
perience, that the Air is condenfed by Cold, yet I have 
never found that the greateft Cold, made any Alteration 
of the Height of the Quickfilver in the Tube. The Rea- 
fon of which, in my Opinión, is, that the Cold being ve- 
ry near the fame over a great Part of the Superficies of 
the Earth, the Air does not país from one Country to a- 
nother fo that the Bulk or Quantity of it is increa- 
fed j but it being condenfed only from the Top to 
the Botcom, it is the fame Quantity of Air, that preñes 
upon any particular Place of the Earth j fo that all the 
Difference that there can arife in the Air, muft Jbe impu- 
ted to more or lefs 1 Vapours and Exhalations,wh/;:i are con- * 
tained in it at differeut Seafons, and to the \5Í'nds which 
blow fometimes upwards and íbmetimeatí'Avnwards. 

'42. As 



1. Vapours and Exhala tions) It 
has been long obferved, that in clofe 
and rainy Weather, che Quickfilver 
does not rife lo highj as when it is 
«Iry and clear > which has been 
thoughc by íóme to overthrow the 
whole Theory of the Weight of the 
Air i and indeed icb vcry difficult, to 
cxplaín partitularly the Caufes of all 
the various and minute Changes of 
the Heavens,- a great deal isowing 
m the Winds, which blow fometimes 
íjpwards, fometimes downwards, and 
íometimea fideways j a greac deal to 
Vapours ; a great deal to Stearns ri- 
fwg out of the Earth s fomething muíl 
be uícribed to the Alteration of the 
Jicavenc in t!ie nei^hbonring Coun- 
tries,* and perhaps lomerhing to that 
Flnx and Rcjlux which the Moon 
caufes in the Air, which is much 
greater than that in the Sea, &c. To 
account ior all which particularly 
and exa&ly, would beend!eG\ i-Iow- 
ever, to propofe fomeihing which 
muy come pre'.ty near the Trutii ; ir 
U to be obierved, that the Airitfelj { 



is heavier than the Vaponrti and fít- 
ced to íupporc them> becaufe its 
Particles are grofler, and ariíe from 
denfer Bodics, than the Particles of 
Vapours. 

In the firft Place therefore, this 
Weight of the Air, in any particular 
Cgnntryi may bé fo changed by the 
$h that the Atmofphere may 
idenfed and made heavier, by 
|j¡« greater Quantity or Air, 
and heap^rt cogether ; -viz. when- 
cyer cwo t^i¿>U blow at che fame 
time from co>^W* ¿N Parcs of the 
Heavens j or íbmVo \hc Air may 
be carried or blown awlj^^'^them , 
andthereby an Opportuni 
the Atmofphere to unjFold íc felf, 
incunibent Weight being taken üS¿Jj 
vise, as ofeen as two Winds blo\v^ 
rrom the fame Country to oppofite 
P.^ of the Heavens i or whenfoe- 
ver any one particular Wind is very 
ftrong i for it is found by Experience» 
that an artificial ftrong Wind makes 
the Air lighter, and the Quickfilver 
in the Tube tu fail very much. Sce 
ti/c 
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42. Asto any AlteratiSi in the Height of the Quickíil- f¿ *%*^'¡ 
ver, which may be thought to arife [rom che Dilatación of 

in the Sum- 

the fubril Maccer in the Top of the Tube, by the Heat mer, ñor the 
of the Sürnmer, or the Contraclion of it by the Cold of 
the Winter, it cannot be at all fenfible : For Experience Jife^bi^ 
fliovvs us, that if this Matter be heated by a Fire, much uteorcm- 
more than it can be by the Heat of the Sun, it will not f^¡¡^*¿ 

the Tube. 



the Philofiphical TranfacJíotis, Nnmb. 
202. 

Secondly, Cold and nitrous Tartl- 
tles of the Air it felf, condcnfed by 
Cold f*orn the North muft condenie 
the Atmofphere where-ever it comes? 
and make it heavier. 

Thirdly, Heavy and dry Exhala - 
rions make the Air heavy {in the 
íame manner as the Specifick Gra- 
vityof ;my 'táenfirunm is increafed, 
by dtífolving Saks and Metals) and 
its clajlick Forcé, as it is calledj muíl 
ihereby become fo much the ílrong- 
cr. 

Fourthly, When the Air by chefe 
and fuch like Caufes is become heavy, 
zhen is it more able to fupport the 
Vapours j which whcn the/ are en- 
tirely mixLwith ic, and fwim about, 
and are «y way difperfed in ic, 
make che S^Lferene and clear : But 
when the ^^¿P 111 tne concrary 
Caufes, is maSSfc^uer» tnen ,s ,c 
unable to íupporc me Vapours with 
which it is ¡dwáys filled, and fo be- 
ing put into íbme fort of violent A- 
gitation, they gather chemfelves into 
Clouds and Mills, and being formed 
into Drops, fall down. 

From thefe Obfervations, it is ve- 
ry evident, thac che íame Caufes, 
which make the Air heavier,and more 
able to fuíhin the Qnickfilver in the 
Tube, make che Pleivcns aífo clear 
and dry ¿ and by the fame Caufí^É^ 
which rhe Air is made lighüJWnd 
lefs able to fuftuin che í^^^hl'/er, 
are Showers and R^^^produced 

Henee ic folb^^ffnríl, Tha: when 
ch« Air ¡^■HtT and the Quickfil- 
verfaj^PPeít in the Tube, trien the 
QlÉ^Wiove very low and quick 

j|Wathat clear Air, which after Rain, 
^appears between the thick Clouds, 
^ being diícbarged of íes Vapours, feems 

moft cranfparent and bright, andgives 

the beft and eafieft prolpech of y hings 

at a di flanee. 

Secondly, When the Air is nr>re 

heavy , and the Quickfiivcr is raifed 



higher in the Tube, then the Hea- 
vens are fair, but a lictlu thicker, and 
not quite fo blue, by reaíbn of thfc 
Vapours which are every way equal- 
ly difperfed about; and as has been 
by many obferved, it does not affbrd 
fo good a Profpecl: of Things ac a 
difhncc i and if there do appear any 
Clcuds, they are very high and move 
very fiow i and when che Air is 
heavicít of all, the Earth is fomc- 
cimes covered with very thick Clouds, 
which feem to confiír. of heavier íorc 
of Exhalations, which the Airat thac 
time is capabie of fuíhining, buc 
which cannot fwim in Jighter 
Air. 

Thirdly, Henee ic is, ihat in our 
own Councry, when the Cold is grenr- 
elt, and the Ñor di and North Eaít 
Winds blow, ihc Quickíil ver i o tne 
Tube is higheít •, becaufe ac thac time 
two Winds bíow cogetherupon our 
Country from oppoíce Parts of chu 
Heayens ; for in the Aclantick Oce- 
ah, at che fame Latifudew'nh us, the 
Wind blov/s almoílalways from the 
Weft. To which we roay add> that 
che Air which is brougbc hither by 
the North V/ind, comes condeníed 
by che Co!d. 

Foünbiy, ¡ta the moít Northern 
Councries, there is greicer Variación 
of the Heighc ot the QuickGIver in 
the Tube, than in tfeole Courtciies 
bích are more South, becaufe in 
chofe Councries, che Winds are ftrong- 
er and more variable \ and oppoíed 
by cach other in a ieís Tracfc of 
Land ¿ whence che A ir is íbme rimes 
more heaped upánd condeníed, and 
fometimes carried awav and ii^hc- 
ned. 

Luílly, Between the Tropiclcs, 
there is che leaít Variation of ai), in 
the Heighc of che (juickfilver in thf 
Tubf, bécáuíe theie the Wind is tor 
the moftpart very gende, and b¡ow$ 
the fame way. 

See the Ptjtfofophical Tranfafl ¡o» s, 
Nitmbcr 181. 
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make the Quickfilver defcend at all ; and if the Heat of 
Summer can do nothing towards fenfibly dilating it, the 
Cold of the Winter can much lefs do any Thing towards 
the condenfmg it. 
43. How 43. But whatever be the Caufe of the Quickfilyer's ri- 
*uáun'D % ¿- fi n g anc * falling in aTube, where the Experiment is con- 
fcrcrtc* in the tinual ; the greateft Hcight that I have obferved for fif- 
Hcightof the tecn Years, in aTube which I prepared for that Purpofe, 
^mckfitvfr was Xwenty eight ínehes, and a third Part of an ínch ; 

and the loweft was Twenty fix Inches and feven twelfth 
Parts of an Inch ; fo that the greateíl DiíFerence in the 
Height of the Quickíilver, was an Inch and three quar- 
ters. 

44. Tifat the , 44. Though all thefe Experimenta are fufficient to con- 
^Í&iLT ™ ce USj thac iü is b 7 the Wei g nC of the Air > that th e 

ouohe to he 

Water or Quickíilver is fupported or made to rife in the 
Aferent m Tube yet it is eafy to conceive how there may be an 
ajfZmt" Akerationmade in the Height of the Quickfilver, and yet # 
Hcight. no Change made in the Air it felf : In order to this, we 
need only make the Experiment in two different Places;» 
the one the higheft, and the other the loweft that we can 
come-at : For there being a lefs Quantity of heay-V Air in 
the higheft Place, the Quickfilver cannot be funf orted by 
it to fo great a Height as in the loweft. Jm 
ü^IJim^ ^' Now in oferto tryifExperience^Küagreewith 
xtfpmcm. our R ea foning, I filled aTube three Foot and a half long, 
with Quickfilver, and immerfed it into a deep and ftrait 
VefTel, into which it emptied 'it felf asufual; after which 
I fixed them both in a Wooden Frame, made for that 
Purpofe : And now the Inftrument being fuch as could 
conveniently be carried from one Place to another, with- 
out any Danger of fpilling : I carried it to the Surface of 
the River Seine> which happ qggd then to be frozen, and 
obferved exaítly the Height of^fcjMercury : After which, 
I went up one of the Towers oftn|^hurch of the Virgin 
Mary at Varis, which is about Two^fc^dred and fixteen 
Feet higher than the Place where the^j^Experiment 
was made,* and here I found the QutekfilvaRhfcMiot fo 
high in the Tube as before, by near three Lincs^'r^Js, 
pear a quarter of an Inch. *iy\-, 
46. Another a$. The fame Experiment was tried in Awvergne> in onesdter 
Yxilnml oFt [ ie lovv * ft Places of tbéTown ófClermirit, and upon™ 
the Top of a ñeighbouring Mou|(fain, called Puy de Do?ne 9 
which is about Three thoufand'Foot higher than the Val- 
ly, and the DifFcrence in the Height of the Quickfilver was 
found to be above three Inches. 

47. As 
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47. As this Experiment is more fenfiblethan mine, if 47-^ Me~ 
t was made, as there is Reafon to think it wasi with all tlgthlmght 
;he Exactnefs one coüld wifh ,* it furniihes us with an of thc ¿tt. 
eafy Method of finding the Height of the whole Air, íiip- 

poíing it to be every where of the fame Den Bey as it is 
near the Earth : For íince upon taking away Three thou- 
fand Feet of Air, the Quickfilver finks three Inches, this 
is a Prdbfj thac a Column of Quickfilver of three Inches 
Ihigh, weighs equal to Three thoufand Feet of Air, and 
Iconfequently the Height of the whole Air, which coun- 
Iierpoifes Twenty feven Inches and a half of Quickíilver, 
is Twenty feven thoufand and fivehundred Feet high. 

48. As therefore we conclude, that when there is lefs 48. That all 
Height of the groffer Air to prefs upon the Quickfilver 

inthe Veflelj there ought alfo to be lefs Height of that faiuutofthe 
in the Tubej for the fame Reafon, if we fuppofe that tibe, ¡f there 
;here were no grofs Air at all to prefs it upwards, we ™Jf ¡"piíjf* 
^ght to conclude that all the Quickfilver would fall down, npontkc Vcf- 
fo that That in the Tube would be level with that in the 
VeíTel. 

49. Some h^ve imagined it impoífible to make any 49- A 
Obfervation bv which it íhould appear, that Reafon and ^¡*2tÍ™<> 
Experience amee in this Particular ; becaufe there is no ma ke this 
Mountain hig^^enough to carry us up to the upper Sur- Experiment. 
face of the Air7*^becaufc, if there were, the Air would 

be fo thin, that wecould not breathe in it. But I thought 
of a Means to remove thefe two Difficulties, and by 
which the Thing might eafily be effe&ed ; and that was, 
to prepare fome fmall Room, with tranfparent Walls, 
which one might ítand without and look upon, wichout 
any Danger from what might happen within. I caufed 
therefore a Glafs Inítrument to be made, according to the 
following Reprefentation. BCJs a Tube, upwards of Tab.i. Fig.7. 
Twenty feven Inches and a,.!v.".r long, and is open at C : 
AB is a large Cavity, wrjP/f has a Communication with 
BC by the Part BL, ^¿'is clofed, and has no Aperture 
at A : DE is a fe^¿ílafs Tube ftopped up at the End 
D, and fticks é& of che Cavity AB by the Length FE, 
and is a^fffiE : Beíides there is a fmall Hole F in this 
|little .yiuoe, where it is cemented on the outfide to tha 
|¿y V;.4¿\B in fuch a manner, that the Cavicy of thc litdc 
Bg^uDe has a Communication, with the large Cavity AB 
by this lítele Hole F : Laftly, by means of the Neck BG, 
the external Air has a Communication with that in thc 
whole Tube ABC. 
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50. How the ^o. I firft ftop the Hole G with a Hog's-Bladder, and 
%wmtUto turnin g the whole Inftrument, fo that the End C may be 
bcufiZ. uppermoft, then I pourin the Quickíilver at che Hole E, 
which at firft falls only into che íictle Tube DFE, buc 
when ic is full up co F, then continuing ftill to pour in, 
it runs through the Hole there, and filis the Cavity AB 
which furrounds this Tube, which I fill up as high as B ¿ 
then I fill the reft of thelarge Cavity, pouring the ♦Quick- 
íilver in at C, 'till it rifes as far as the Hole E, which I 
ftop then with a Hog's-Bladder ,* afcer this, I continué to 
pour the Quickíilver in at the Hole C, 'till the Tube BC 
is quice full : Having done this, I ftop the Hole C with 
my Finger, and inverc the whota Inftrument which is full 
of Quickfilver as ufual, and immerfe ic in a VeíTel of the 
fame -> Then the Cavity AF empties iefelf as far as IL, ana 
at the fame Time, the iittle Tube DFE empties iefelf to 
the fame Heighc, and the Tube C empties ic felf co H, 
which is Twenry feven Inches and a half above the Quicf 
filver in the VeíTel : And thu9 we fee that Reafon and 
perience agree : for as there is no grofs Air to prefs upon 
the Surface IL of the Quickíilver which jemains in the 
Bafon IFL, fo there is nothing to forcé ic to rife in the 
lictle Tube DFE. & 
ftt Snrpri- 51. Now if the Hog's-Bladder whiclv^ops the Hole 
f!om fíe En- ac ^ be P ricke d wich a Needle, j¿í£vident, that tb 
¡raluelf tbe groífer Air which encers into the Cavity ABG ought to 
Mr imo tbe produce Two very difFerent, and therefore very remark- 
Iñfhumtnu ab i e Effe¿ts : The firft is, That prcffingupon the Quick- 
filver which is dire&ly under G, ic will caufe it to de- 
fcend ; and alfo prefling upon the Surface IL of the Quick- 
íilver which remains in the Bafon IFL, ic will mak¿ Part 
of ic to afcend in the íictle Tube DFE, and fill it quite 
full, provided it does not exceed Twenty feven loches 
and a half in Lengch. f||^E?cperimcnt will be more plea- 
fant, if afcer the HogVBlaoí^ with which the Hole G 
is ftopped, be pricked, the Nlk^ie be pulled back feve- 
ral times a very Iittle, to let a litcra^^m at a time through 
the Hole, and then thruft forwardra^>\^k again : for 
then you will have the Pleafurc to fee thé^ -^Jclilver in 
the Iittle Tube DFE afcend by Iittle and littH?%the fe-, 
veral times, and that in the Tube BC defeend in trf^nj 
manner. Then if the Needle be pulled ouc all at 
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you will fee at the fame time ic wiíl rife as niuch on the 
ene Hand, as it talls on the other. f < 

¿2. If the Liquor with which the Bafon belonging to S i. That the 
the Tube is filled, falls all down, becaufe there is no Air W****mm 
to fupport it, as wefeeín the foregoing Experiment, where ¿ 
the lítele Tube DFE, is entirely emptied of the Quick- where there 
filver j the Reafon holds ñronger for its not riíing, if '* m A } r t<f 
there be no Air to thruft it up ¿ wherefore there is no Jn ^ orní ' 
need of making any Experiment, to be aílured, that the 
Water ought not to rife in a Syringe, when the Sucker is 
drawn, if the VeíTel in which the End of the Syringe is 
immerfed, be fo ftopped, that the external Aircannot en- 
ter into it. But if any one be ftill fo obftinate, as not to 
be content without referring it to Experience, he need 
only put the End of the Syringe into the Mouth of a 
Glafs Bottle, which is round and ítrong* and full of 
Water ,* but not begin to draw the Sucker, 'till the Mouth 
*§ the Bottle be well ftopped wich Wax, or fome fuch 
Thing, to prevent the externa! Air entring ; and then 
he will fee that the Water will not rife at all in the Sy- 
ringe. 

53. That ge may go on to cxplain the moft confidera- f^vyhy the 
ble Pb<e?w??/c% of Hydraulick Inítrumencs ; I come now Wftytofth* 
to give an Adkunc of the Syphon. Let ABCD then be ^JZjp 
fuch a Syphon, th\?3fiiorter Arm of which CD is put in- therfaterm 
to a VeíTel of Water ; Then, as has been often faid, the ^f¿^ w * 
Air which preñes upon the Water which is in the Vef- Fig.i," 
fel, ought not to make it rife up in the Syphon, becaufe 

the Air which is in the Syphon hinders it. 

54. But íf the Water in the VeíTel be made to rife up ^4. vrhatu 
into the Syphon, either by fucking it at the End A, or J*J yjt% '{ 
any osher way, fo that it be filled quite full of W ater, r ¡f mg * n 
and then wc take our Mouth a^y from the Hole A, the 

Water will not ceaíé to np^*t>ut continué running, fo 
long as the fhorter Arm J%'3 remains in the Water in the 
VeíTel : The ReafoP^É^which is this. So long as the 
fhorter Arm Cp¿&rímerfed in the Water, the Forcé of 
the Air ind^g- ^^víiich preííes upon the Water in the Vef- 
fél, an¿?^^n endeavours to make it rife in this Arm, is 
PKbly greater or lefs, than the Forcé of the Air . 
endeavours to repelí it, when it ofYers to run ouc 
r the Hole in the other Arm : But becaufe the Forcé of 




1. You may find the Defcription 
of an Inílrumcnc noc much iinUke 
this in the Experiments of the Ata- 
demy del Cimstito . But the Air Pump 



of the famous Mr. 7}oy/e exceeds 
them all, -and is fo well known, that 
I need noc deícrib* ic. 

each 
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each of thefe two Arms is diminiflied, Jn proportion to 
the Weighc of the Water which cach of chem impels j 
and the Weight of the Water in the longer Arm being 
heavier, than that in the fhorter Arm ic follows, that 
there remains more Forcé in the Air which a&s upon the 
Water in the VeíTel, to make it rife up in the fhorter Arm, 
than there does in the other to repel fo that it is in- 
deed made to rife, and forced to run out through the 
longer Arm, notwithftanding the Refiftance of the Air 
which oppofes it. 
f!.Howh!¿b 55-1 here fuppofe, that the Arms of the Syphon do 
the Arms of not exceed that Heightof the Liquor which the Air would 
mufí^leñr ^ u ^ a ' n * n a perpendicular Tube ; for if they be longer, th« 
™*ívVatZu Liquor with which the Syphon is filled, will divide at the 
afccnd. Top, and defcend in each of the Arms ; which is con- 

firmed by Experience. 
56. How the 56. After fomany different Explications as ha ve been 
<*k UAr * ™ n already given^ I don't think it neceflary to inlarge much 
friCcT* upon explaining how the Air entcrs, and is received vom 
a Pair of Bellows ; for it is eaíy to apprehend, that when 
the Sides are feparated from each other, they thruít for- 
ward the Air, which not being able to move freely eve- i 
ry way 1 becauíe the World is full ; or zxf eaft not be-» 
ijpg able to enter in at the Noíe with Ea£, and quick 
enoqgh to fill readily that Space whicly^rc by the Sides 
ofthe Bellows when they are opene^it is turned back, 
and entcrs with Eafe and Swiftnefs through the Holes of 
the Bellows. 

57. It is proper here to obferve, that we receive in the 
Air by Refpiration, much afcer the fame manuer : For it 
is certain, That the Mufcle of the Thorax and Abdo- 
men, ferve to diftend, and fwell the Body, by which 
Means the Air being thruft back, gets into theHollow of 
the Lungs through the IHjLu£h and Noñrils. 
¿8. vvh:nu 58. The only Difficultp^e is, that lince we fuftain a 
%ná íor 2 reat man y Columns of Airy'^hich are ail hcavy, and 
fic*hjin which preís upon the esternal J^jfeoF our Body, and 
t>uath¡ng. thruft it iuwards j it fliould feem tfflSSfe^ ought to feel 
fome Difficulty in breathing, in order tS^^gome ¿fus 



57. How we 
draw in the 
Mrby Ref- 
tiirathn. 



Reíiftance : But the Anfwer is eafy For if th 



fome 



I. Bfcaufe the World is full) 
Whether the World be iuil or not, 
it is the íame Thing ; for it cannot 
be, but that the Air by its own 
Weight {and S^ring) muít ruíh into 
ice ompty Bellows when they are 




open. Wh!ch I remarle hS„^ 
fliow, that whatever becomes of rifé 
Fulnefs of the World, the Explica-A 
tion of thefe and fuch like Mocions, * 
is the Tamo. 
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to thruft it inwards, there are alfo a fufficient Quantity of 
othersj which enter inco the Cavity of the Breaft to 
prefs ic oucwards ; fo that there is an aquilibrium between 
thefe Forccs or Powers : and this is the Reafon why we 
ought not to find any Difficulty in Breathing, or if we do, 
it is owing to fome other Caufe. 

59. The fucking in of Air through a Quill is done in yo. Hoto ¡ti* 
the lame manner as Refpiration j for ic is the fame as if our foJJ e f* clt 
Mouth were as long as the Quill. 

60. If we try to fuck aheavy Liquor through a Quill 6o.jyhy if ¿s 
dipped into ic, we ought to find fo much the greater Dif- ^Jf culc 
ficulty as the Quantity of Liquor we make to rife is greater ¿ he#uy ti. 
becaufe this Liquor preffing by its Weighc upon the ex- v tor - 
ternal Air which endeavours to raife it in the Quill, 1 hin- 
ders it from impelJing and aíTifting the Air which is in the 

Lungs, fo much as it ufually does ¿ by which means the 
Air in the Lungs is weakned, and has juft fo much lefs 
ífcrce to thruft the Parts of the Body outwards, than the 
Air which is applied to the extcrnal Surface of the Body 
has to thruft thefh inwards, as the Liquo'r which is caufed 
to rife in the Quill is heavier. 

di. I fhalL finifli what I have to fay concerning this 61. Unum- 
Sort of Mo%ns, wich explaining that Swelling which in l l 1 * ?fi 
Surgeons mak^a the Flefh> by the Application of Cup- ct a j¡a" i& ~ 
ping-GlalTesj the N ^hnmon Methodof which, and that to 
which all others may be reduced is this j They take a 
fmall round Card, upon which they fix four íliort pieces 
of Wax-Candle, which they light, and fet like a Candle- 
íiick upon the Part of the Body which they intend to cup: 
Then they cover all the Candíes w<h the Cupping-Glaís, 
but do not put it clofe to the Fleín, 'till the Air that is 
within it, is fufficiently heated ¿ then as foon as it is 



I. Hinders it from impelling) 
the encire Weíghtof the Liquor f r ; , 
be confidered ; we rnuft fay, >J¡to/we 
Difficulty of Sucking, j^yc-refore 
greater orlefs, becau/ proporción 
10 the greater 6xJfflMfiight or Thiclt* 
ncfi of thqJ5¥ymn of Liquor, the 
Breaít JtfK&rB or lefs diftended by 
ie jffij fr of the Mufcles i fo rhat 
thfrffijfctiícance of the internal Air 
m which ic endeavours to hinder 
rhe Liquor from rifing) muít be ib 
much more or lefs weakned by Ra- 
reface on, according to the Power of 
the extcrnal Air, to raife up the hea- 
vy Liquor to the Mouth. But be- 
caufe the Columns of Liquor are raí- 



rí'e'd by the external Air with lefs or 
greater Ditficulcy, according as they 
are lefs or greater in Hehht and not 
in Thicknefei therefore if we fuppofe 
two íuch Columns, one of which is 
twice as high as the other, and this 
other twice as thick at that j though 
it be piain, that in both Cafes, there 
is the íame Quantity of Air to be 
fucked out of the Qiñll, and che íauie 
Quantity of Liquor to be fucked 
through ic ; yet it is evidenc, thac a 
greater Difíention of the Breaíl, and 
a greater Forre of* the Mufcles is 
required, efut is» ic is more dimculc 
to fuck or raife up the Firfc lían 
the Second. 



put 
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put clofe, the Candles go out, and wc fee theFlefli fwell, 
and rife up. 

6i. Why 62. In order to underftand the Reafon of this Expen- 
dí Fiejh ment, ic is to be obferved ; that during that íliort time 
fwtiít. , t ^ at t ^ e Q anc ji es con tinue light, the Air which is in the 
Cupping-Glafs, 1 though very much agitated and dilatcd by 
the Fíame, does however prefs upon the Fleíh> as much 
asitdid before; becaufe the Cupping-Glaís being not yet 
put quite clofe, docs not take off any of the Weight, 
which it had before it was dilatad ; but it is otherwife af- 
ter the Candles are excinguifhed by the immediate Appli- 
cation of the Cupping-Glafs to the Body : For then thc 
Air which is contained in ifc is no longer preífed upon by the 
Air withoutj and as irgrows cooler, it has not Forcé fuf- 
ficient to take up fuch a Compafs, as whcn it was agita- 
ted by the Heat : Wherefore íince all the other Parts of 
the Body are preífed upon by the external Air, which alfo 
preñes the Cupping-Glafs to the Body, the one muft|f 
neceffity enter into che other; that is, the Flefh muft os 
thruft into the -CuppingrGlafs, and tljp Air within it 
condenfed. 



I. Though very much agitated and 
dilatcd by the Fíame, does however 
prefs itpoyi the FUjh as much as it 
Aid before, becaufe the Cupping-Glafs 
being not yet put quite clofe, does 
not take off any of the Weight, 
xohich it had before it was dilatcd,) 



This Explicado^ tad been fbme- 
what more plai/:. if the Auchor 

íaid though /jated by tht Fíame, 

yet pnce jjg&üity much agitated, it 
does however. Ñor was there any 
nted of having recourfe to the Weight 
of the external Air herc* 



I, What is 
meant by tht 
Determinati- 
tnof Ahtiw. 

a. That fnih 
Determinati- 
en is fome- 
thing diftinel 
from Mptivn. 

The firfi 
Troof 




Of the Determináis of Motion, 



VICHEN a Body movcs any^¡sc&\lar way, the 
™ Difpofition that it has to move tEa^^v, rather 
than any other, is what we cali its Detmninatwt^ 
2. T>?tcm\nathn is a Mode which is diftin§ 
from Motion, and which may remain the fame, 
much foever the Motion be increafed or diminifh-^ 
ed : Thus a Stone that falls freely in thc Air, has a cer-' 
tain Quantíty of Motion, and at the fame time has alfo 
a certain Qnmmy oí Detcrmmafm of Motion downwards; 

and 
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and if it had been thrown oblique from the fame Place, 
fo as ro have come to the Ground in the íame time, it 
would have had the fame Quancity of Determ'mation, but 
a greater of Motion. 

3. Another Proof that Detmmnation differs from Mo- 
tion, is> that it depends upon a different Caufe from that 
of Motion; Chus in a Ballftruck by a Racket, the Moti- 
on is owing to the Forcé with which the Racket is mo- 
ved, but the Detcrmination towards any Part is owing to 
the Situation of the Racket. 

4. Since every Thing cndeavours as much as it can to 
continué in the State in which it once is, it is evident, 
that a Body which has once begun to move with a cer- 
tain Detcrmination, oughtalways tokeep the fame ; that is, 
it ought alwaysto move in a ílreight Line; for this is the 
only Determ'mation that is * natural to a Body in Motion : 
Wherefore when it was faid above, that when any Body 
was moved in a ílreight Line, other Bodies muft neceífa- 
nly be moved with a circular Motion, we are not to 
think, that thofe which thus turn out of a ílreight Line, 
tend to do fo of themfelves, but that they are forced to 
do fo, by meeting with, and being irnpelled by other 
Bodies. % 

5. TherekK;e when we fec a Body move in the Sides 
of a Square, vfa f^clude, that in the Places where it 
changes íts Determmation, it is forced to turn out of the 
way, by meeting other Bodies, the Refiílance of which, 
it could not overeóme. So likewife if a Body moves 
through the Sides of an Odtagon, we can't but fay, that 
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Proof. 



4- That a 'Bo- 
dy does not 
tend of it felf 
togo out of the 
way, but only 
to move 071 in 
a Jlreight 
Line. 



5 . That eve- 
ry Body which 
nwves in a 
Circle, is for- 
ced to do Jo. 



I. Natural to a 'Body in Motion) 
Mr. Perrautt in his 7'entam. Phyf 
Tom. 1. p. 80, 88. contends, that 
Motion in a Circle is as natural asin 
a ílreight Line i for terreítxial lie- 
dles turned round, endeavour 10 \ \ 
off from the Cerner of their lAj r ? -n, 
becaufe they areheavy ; 1 
that had no Weight at ni^Xc turn- 
ed round, it woui(L~^*?^ about its 
Center freely any Impulfe, 

and would "endeavour to go off 
from i&íT^iiíís if a Bal! of Wax be 
lo JWvfe holló w, a5 to equal in 
ht an equal Bulk of Water, it 
[ fo comply with the Motion ot 
the Water" turned round in a Veflel 
full of Water, that it will always 
deferibe the fame Circle, and never 
atrempt to go off from the Center 
of iis Motion. But (befidesthat there 
is no fuch Thing as a Body void oí 



all heavlnefs) this Aflertion is con- 
trary to all Reaíbn, and this very 
Experiment proves nothinglcísj than 
wjiat this eminent Perfon imagined : 
3r what can bé more evident, than 
that chis Ball endcavours 10 go off 
from the Center of its Motion, but 
cannot get off, becaufe all the Parts 
of the Water endeavour at the fame 
time to gooff from the fame Center, 
and with the fame Forcé, becaufe 
equaüy folid ; and therefore Gncethe 
Sides of the Veflel hinder thcm from ^ 
goíng all dfF logether, there is no" 
'rea ion why the Ball of Wax fhouJd 
recede from the Center, and impel 
rhe Parisof the Water to the Cerner, 
any more than there is for the Parts 
of the Water to recede from the 
(ame Center, ar.d driye the Ball 
íhither, 

ít 
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it is eight times forced to turn out of the way ¿ and fince 
a Circle is equal to a Figure of an infinite Number of 
Sides j ic follows, that a Body vvhich moves in a Circle 
is forced to turn out of the way every Moment, either 
by the continua! Refiftance of Bodies vvhich ic every where 
meets with, or^becaufe it is retained by fomething which 
obliges ic to keep always at the fame Diftance, and to 
run through the Circle defcribed ¡j otherwife it is certain it 
would noc defcribe a Curve Line ac all. 
c. if that 6. For Example ; if the Body A defcribes by its Mo- 
*hmit a ín"ht tion P art °^ * e ^ rc ^ e BCD, ic muft be continually tum- 
tomwtintht ed out of its Courfe from one of the forementioned Cau- 
Tangcñt of f es : If, when it comes to the Poinc D, it fliould be no 
nbic^T/'de- l° n to er forced; either becaufe the Bodies which ic meets 
firtbed before. wich, fliould tiiake no further Refiftance, or the Thread 
Tab. 11. w hi c h conne¿led ic with che Cencer, and hindred it from 
,£ ' 2 ' flying oflF, fliould break; ic would noc continué to de- 
fcribe the Arch DEB, but ic would defcribe a ílreigl 
Line, which would run the moft dire&ly thac is poflib 
from the Arch CD, that is, ic would defcribe the Line DF, 
which is the Tangent of this Circle, and maíces the leaft 
Angle that can be with the Circumference,and which, as you 
fee, grows more and more diftant from Alie Center : 
This is confirmed by an infinite Numj/r of Experi- 
ments. ^ fí* 

' 7. BoMes 7- And íince a Body in Motion, fus always a Tenden- 
mhkhmovein cy to defcribe that Line, which it would defcribe if ic 
deavour to'"~o were liberty p and what was faid of the Body A, is to 
offfrom the be underflood in general of all other Bodies ¿ we muft 
Cerner of the conclude,- that Bodies which move in a Circle, have a 
they 'defcribe^ perpetual Tcndencyto recede from the Center of their 
andmake o- Motion ; and this they ought to do with a Forcé fo 
^tlnlhtüit muc ^ c ^ e g l ' e ^ter, as their Motion is quicio Wherefore, 
a proles 01 . .j. ^ g reater p art 0 f thefcj^ce contained in the Circum- 

ference BCDE be full of otees which move round the 
Center G, they will pulh all nrtórher Bodies wich which 
they areencompafled, and drive ths^^ far from the Center 
as they can : But ir thefe Latter can hSS^.JP lace to retire 
to, they wilí be forced, in orderto give Pla&^uhe other, 
to go nearcr the Center ; in the famemanneraS'v^*:en we 
dip our Handinco a Pail of Water, the Water is fo 
8. That a givc way to our Hand, and to remove from the 
'Body in Mo- w hich it has a Tendejíey to by its own Weight. 
w¡t™awtber 8. Ic is evidenr, that a Body lofes fo much of its own 
'Body nh'uh it Moción as it communicates to other Bodies : Now if it 
nzlnto™? 1 communicaies no Motion at all to ochen, (we do not 

rejíefied. here 
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herc coníidcr what may be occafioned by its Sofcneís, 
Weighc or Figure,) wc bave no Reaíbn to think ctíat ic 
fhouíd acall abate of its Velocity. Whereforé if a Body 
in Motion ftrikes upon another, Which it cannot move ac 
aíl 3 we ought to conclude, that it will continué to move 
on with the fame Celerity as ic did before ; but bccaufe 
the Body which ic cannot move, hinders its Detetm'mation< > 
it muft neceffarily alter chis Hetermination, thac is 3 it will 
be rcfetted. 

9. This Secottd Determination, may indeed be contra- ^Thatthen 
ry to the Firji: but becauie the Noción we have of re- 

fl?tted Motion is not difFerent froni the Notion we have ¡ u the fm 
of direB Motion, we ought not to think that thefe Mo- °f tyfkxitá 
tions are contrary to each other, but that 1 the one is on- 
ly a Continuation of the other, and confequently, rtiat 
thcre is not any Moment of Reíl in the point of Reflex- 
ión, as fomePhilofophershave imagincd. 

10. Beíides, if a Body which was in Morion, comes 'o.TkatRc- 
fto be but one Moment at Reft, it will have wholly chmg- fi £'£^* 

ed icsmannerof cxiíling into the contrary, in which there if there war 
will be as much Reafon for its continuing, as if it had a ^ mmt ;*f 
been at Reft a whole Age ; in the fame manner, as if a eJ ' 
Body whiqfa was. once fquare, was made round but one 
Moment,^will have as much Reafon as ever it had, to 
continué in tVs Figure. 

•n>When a ; wbdy falls perpendicular upon another, u. Tha t a 
which is hard and immoveablcj it is evident, that the Re- J^ n y 
flexión ought to be made in the fame Line, in which dhniariynpm 
the Body moved before, there being no Reaíbn vvhy ic *™£ er '¿ 
ihould incline one way rather than another : Whereforé p/J 0 p f e ™~ 
there is na Difficulty in this Matter, except whcn the fendicuiarfy, 
Line in which the Body begins to move makes oblique 
Angles with the Superficies of the Body againft which ic 
ftrikes. But the Judgement^e are to makc of chis, de- 
pends upon whac we aro lo fay concerning che Com- 
poficion of Motion, aiv of its Decerminacion. 

a Continuatiori of the Direft j buc a 
new Moción hnprefled by a new 
t orce, v:x.. the Forcé of Elaftictíy* 

As to wtiat our Áutbor íays ; chat 
if the Body refted but one Momenc, 
it oughc as much to continué in thac 
new State of Reft, as ¡f it had vcíhd 
a whule Age ; it is indeed miei with 
regard to the forrber Motion ; bi t 
unce Elafiícity is the Caufe of a new 
Motion, Uic Keaíorj is very difieren!. 




I . The ene is only^mnínttatiQn of 
theothcr) Buc j^^^>Ho. For 3o- 

¿ies tohlch \ ¿¿¡/Kithcr abfoluttlj hard y 
be -void of Elajlicity, 
tmdfr u m each other, hn- 
t only makes them fiop. 
wt. Optie.pag. 373. Sce aboye, 
Chap. x. Artic. 13. 

Furcher, there may be a Moment 
of Reft, in the Point of Reflexión : 
be-aníñ rhrrefle&ed Morion. is not 
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############ 

CHAP. XIV. 

Of the Compojition of Motion, and of lis Deter- 
mination. 

i i Wat h A L L -Motion that depends upon two or more Caufes, 
Tm^mIT we caU Com í oun ¿ Motion: Thus, if one Forcé a<9> 
thn. *" ing upon the Body A, would caufe ic to tnove along the 
Tab. n. Line AB, and at the fame time another Forcé a&ing up- 
F»g« 3- oathe fame Body A, would caufe it co move along the 
Line AC, the Motion whichwill ariíe from the Aclionof 
thefe two Forces, or from thefe two Caufes, will be a 
cov^ound Motion. 
±. Two other 2. In order to find out what Line the Motion, which 
Motiombe- depends thusupon two Caufes, ought to be made in? 
1 find the clm- lee tn ^ two Lines be drawn, which the Body would move 
pomdMotion.'m-f if each of thefe Caufes produced their.Effedt fepa- 
rately. For Example, if the firft Caufe would in a gtven 
Tab. ii. Time, make the Body A move from its Plaáfc, as far as 
Fi S- 3- B ,* and if the Sccond Caufe would in dJpfame Time, 
make it move to C ; let the Lines A& be drawn ; 
then having divided the Time in whira this Motfbn was 
made, into as many equal Parts as you will, divide the 
Line AB into as many, by the Points E, F, G, and the 
Line AC into as many alfo, by the Points H, I, L ; fo 
that, if the firft Caufe afted alone, the Body A would 
come to the Point E, in the firft Part of the Time ; to 
the Point F, in the fecond Part,* to the Point G in the 
third Part \ and to the Point B in the Fourth ¿ and if the 
fecond Caufe, produced ^üifFedt feparately, the Body 
A would coíneto the Point^kin the firft Part of Time; 
to the Point I in the Second^to the Point L in the 
Third ,• and to the Point C in the Fc^t: After this, draw 
the right Lines EM, FN, GO, BD, pSÜ^to the Line 
AC,* and the Lines HP,IQ, LR, CD, parando the Line 
AB : This being done, the Points S, T, U, í^Nghere I 
thefe Lines interíeft each other, will determine the$¿nc 
in which the Compound Motion is made. 
%.Upe- 3. For it is certain, that the firft Caufe is anfwered, by 
IT^lm 'lmd a U° vv * n ? ^ e Body to move to the Line EM in the firft 
MotioT. 0 ™ P arC of Time, and the Second is anfwered, if we allowit 
to be found in the Line HP in the fame time ,* where- 
fore both thefe Caufes are anfwered at once, if the Body 

comes 
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comes to both the Lines EM, HP, at the fame Time ; 
which iccannot do, butat the common Point S. Again 3 itis 
evidente that the firft Caufe is anfwered, if we allow the 
Body to come to the Line FN in the fecond Part of 
Time j and the fecond Caufe is anfwered, if it be allow- 
ed to come to the Line ÍQJn che fame Time ; and con- 
fequently it is certain, that, in order to anfwer both thefe 
Caufes togecher, it muft be found in thefe two Lines at 
the fame time,* viz. in the Point T where they interfe¿t 
each orher. So alfo we may prove, that the Body oughc 
to be found in the Point V, where the Lines, GO ? LR, 
interfed each other, to anfwer the fame two Caufes and 
at laft in the Point D, where the Lines BD and CD in- 
terfeft oneanother l . 

4. Where * the fimple Motions are equal, as in the firft 
Figure, the compound Motion is in a (treigbt Line : But 
where che fimple Motions are unequaL as in the Second 

^Figure, the Moción will be made 3 in a Line differently 
curvedy according to the difFerent Inequalities of the {im- 
ple Motions. 

5. If more than two Caufes concur to produce a com- 
pound JVtocion> it may be determined in this manner : 
Firft drav%he Line in which the Body ought to be mo- 
ved, fo as\> anfwer two Caufes ; trien, taking the Mo- 
tion in this Linceas if it arofe from one Caufe only, draw 
the Line which it ought to defcribe, fo as to anfwer this 
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4. In xvbat 
Lines com- 
poned ¡V/xion 
may be made* 



5* Hor» to 
determine a 
Motion com- 
poundcd of 
more than t»$ 
fitnpU oríes. 



t. Such a klnd of Motion as this, 
is that of an Arrow, ia the famous 
Experiment of a Ship under ful] 
Sails where an Arrow being íhot 
perpendicular, falls downagain upon 
the fame Place on the Deck, whence 
it was íhoc : For the Arrow has a 
double Motion impreflfed upon it at 



the fame time 5 one by the Bow JÉ compared with each o- Fig. 3 



move 

F< 



Hand which íhoots it, and rh o 
ther by the Ship movinnr; ¿long. 
Something like this was^íerv'd at 
Florenec, where zj^mfn Ball Ihot 
perpendiciilarly^^Ric or a Musket 
fixed i o a AÍ^Pren Carriage made to 
j(0jwifdy, fell about íeven 
chis fide the Mouth of the 
J¡dÉK;et, which moved Sixcy fonr Pa- 
pR. See Exper. ^4cad. del Cimento, 
p* Perhaps the Musket, was not 
ere&ed exa&ly perpendicular, or 
was moved fornewhac fwifter after 
the Ball was íhot out, than when it 
was íhot j or if ncither of theíe 
happencd, yec the Refiftance of the 



Air, which could not but retard 
the Motion of the Ball, mighc per- 
haps be the fole Caufe why the Ball 
fell fo much on this fide the Mus- 
ket. 

z, The fimple Motions are equal) 
It isto be obferved, that thofe fimple 
Motions which are here 



ther, and are called equal 
or unequal, are not thofe of differenc 
Determinations(fuch as AB, AC) but 
the Parts of the Motion of one and 
the fame Determinación (vlz. AE* 
EF, &c. AH, HI, &cJ] "compared 
logether. 

3. Tn a Line differently curved) 
When one orboth the fimple Mo- 
tions is altered gra^lually and every 
Momenc the Line which is defcci- 
bed, may be conceived to be bent in- 
co an infinite Number of fmall Lines 
which end in a Curve. Such is the 
Motion of projcfted "Bodies. See the 
¡Sotes on Part II. c/>. 2,8. jfrtic, 16* 

Caufe, 
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Caufe, and á Third, and fo on, if there be a Fourth or 
fifch Caufe, producing its particular Effeót. 
6. Thnt th e 6. It is eafy to ice, that the Ball of a Cannon which 
Moúoh of a feems to be ariven by the Fire level with the Horizon, 
Caííon/ísa ^oes notwkhftanding move in a Curve like that defcribed 
tompomtd in the fecond Figure j for there are two Caufes which con- 
Motion. cur towards its Motion, the firft of which, viz. that 
which caufes the Ball to move upon the Level, ought 
continually to diminiíli, becaufe it communicates, bylittle 
and little, its Motion to the Air which it difplaces : and 
the fecond ought to increafe, becaufe we find by Experi- 
ence, that the Fall of a heavy Body is flower ac the Bc- 
ginningthan afterwards. 
7 That the y. The Exadnefs of the Cannoneer in levelling the Can- 

th¿M«k, a ' non t0 the Mark which he looks ac ' ou 8 ht noc to make 
Shows that the us alter our Opinión, and to think immediately that the 
'Baildcftends, £$ a u ¡ s carr i e d in a ftreight Line : For if we obferve, that 

the Cannon is not every where of an equal Thicknefs^ 
Takn. and that the Line AB by which the Mark is aimed at¿ 
^•4- is at firft above, but goes afterwards below the Line of 
Dire&ion CD; we fliall conclude, that if the Ball hits 
the Mark, ic has doubtlefs fallen a little, or ejfe it would 
have gone a lictle above ic. L 
8. W^f !^ 8. As there are Corupound Motlons, fo alfo fX there com~ 
™ow!d Deter- P oun d Determmationsy and, ic may be, # hcn the Motions 
mnatim. are the moft fimple that can be: Thus we fay, a Deter- 
wlnation is compounded of two others, when a Body 
moving in a fimple Line to a certain Place, is at the fame 
lab. lli time carried two different Ways¿ as if the Body A be 
Flg * 5 ' moved wich a (imple Motion from A to B j becaufe at 
the íame time, it continually approaches the Lines BC, 
BD, we fay, that the Determtnation, by which it is carri- 
ed from A to B, is compamded of two others, one of 
which would make ic go il^vards D, and the other 
at the fame time carry it fromSj to C ; and thefe Di- 
ftances are the Meaíüre of its Pro^¿6 towards thefe dif- 
ferent Parts. 

llJriljhL 9' ^ or ^ e í ame R ea f° n tnat we confickí'^y one Df- 
Determindti- termmation as compounded of two fimple Det'A&^>atw?is> 
en may be we may as well confider it as compounded of innumt.\ble 
TJnydfr- oche ! s ' Thlls the Vtterminat'ton from A to B may^ , 
tentones. coníidered as compounded of the Determinatiom from A?^ 
to E, and from A to Fj becaufe when the Body A 
tnoves from AtoB, ic continually approaches BE and BF 
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alfo, from which ic was diftant by che Lcngth AE and 
AF 1. 



1. From thís Principie, the Me- 
thod of explaining che Forcea of the 
Mechanick Powcrs (as chey are cal- 
led,) inay excellendj» well be de- 
duced. 

For fince a Body wíth cwo uni- 
ted Forces, ahvays defcribes the Dia- 
gonal of a Paral Ielogram, in the íame 
Time, as it would do che Sides, if 
the Forces were feparate j ic is evi- 
denc, thatany Forcé whacfoever,a£t- 
ing in a given Dirección, may be look- 
ed upon as the EffecT: of two othex 
Forces acTmg in DirecYions, which 
at the fame Poinr, fhall on cach fide, 
be any way inclined to the given Di- 
rección, provided they make an An- 
gie leís than two righc ones : And 
chis is abundancfy confirmed in Me- 
chanicks s for by fuch a Reíblution 
of a given Forcé into two others, 
theknov/n Propertiesof the Mecha- 
nick Powers, fuch as the 'Pallance, 
the inclined Plain 3 &c. may eaGly be 
deduced. 

Of ihe'Ba^Dce or Leavcr* Prop. I. 



fe 

For\» 



If two Forc\p which act upon the 
Arms ot a UalUnce in given Dire- 
&ions chac are in^: íame Plain 
wich chofe Arms, baliance. one ano- 
ther; chefe Forces are co eách ocher 
reciprocally, as Perpendicular le 
fall from the Cenccr of the Baliance, 
to their Dircétions. 

DEM.— ~(Scc Mwf. Princ. pag. 14. 

Let C be che Center of che Baliance. 
Cp, CP the Arms, Ep> 
Tab. xx. PA the Directions of rhc- 1 
Fig. 1. Forces a&ing upon 

Arms Cp, CP. Lc *Zh 
be drawn perpendicular co tí¿i and 
CD to PA, meeting they in E and 
D. On the Cencer£^rnd wich the 
Radias CE, vh^0^ongeík of the 
PcrpendicuJí^^lec a Orele be dc- 
fcrib.e¿^#?h íhail incerfe£fc che Di- 
che Forcé P ín A, and let 
;CA be drawn: co which lee 
! be drawn perpendicular, and Gi- 
parallel, meecing DPA in F. 

lcis evidenc, chac che Arms of che 
Baliance CP, Co, may by looked up- 
ja as Lines chat will not bend, ly- 
^iig in che Plain moveable abouc the 
Center C ; and the Pame may be 
undeiítood of any other Lines drawn 



through che Center C, and lying in 
the fuñe Flain. Now Cmce ic is ma- 
nifeft, ihac there is no differencein 
whac Points ot the Lines, in which 
the Forces P and p a¿t, thofe Forces 
are placed i finco wherefoever chey 
are in chofe Lines, chey v/iii have 
exaílly che fame Pon er co curn che 
Plain CVApE abouc *ics Cencer : che 
Forces P and p may be fuppofed to 
bein che Poincs A and E. Then che 
Forcé P, íuppoled co be in A, may 
be reíblved (as was before obíerved) 
into cwo other Forces : One of which 
may a& according to the Line CA 
produced, and the other, according 
co the Line AG j and which may be 
co each other as FG co G A ; buc each 
of chem fingly co P, as FG and AG 
fingiy co AF,- as will be evidenr, if 
che Triangle AGF be compleaced in 
che Parallelogram AGF¿. It is alfo 
manifeír, chat che Forcé, which is as 
FG, and which a&s according to the 
Line CA palling through che Cenccr 
of the Plain, does nothing at al] co- 
wards curning chat Plañe abouc che 
Center C; but the Forcé which is a* 
AG, and which draws the Line CA 
perpendicularly i fince, by che Hypo 
chais, ic ballanres theForcef, which 
draws :heL ; ne CE, equalto CA (by 
Conjlrntlion) perpendicularly alfo, ic 
miift neceflarüy be equal co ic. 
Whercfore/j will be co P as AG co 
AF i or as DC (by reafon of the fími- 
larTriangltslGfi, ACD) co CA or 
CE : Thacis, che Forces p and P are 
co one anorher reciprocally as Per- 
pendicular lee fall from che Cencer 
co che Lines in which chey act. 

Cornil. 

If the Armj lie in a ítreight Line 
and che Decerminacions of che Forces 
be parallel, it is eviden: 5 chac che 
Forces are reciprocally as che Lcngch 
of che Arms. 

z.Hencealíb, in che Angular Bal- 
lance PC/>, which curns 
abouc che immoveable Tab. XX . 
Cencer C; che Sicuation Fig. 2. 
which i: will bein,when 
any cwo given Bodies are fixed to 
ihe Er.ds P and f > may be decermi- 
ned. F01 if che Line ?p which joins 
che EnJs of che Baliance, be divided 
in reciprocal Proporción co the 
Weiehts, and the Point of Divifion 
G 3 7 be 
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tJ o. nat it 10. But it is not neceíTary to coníider all the fimple 
farj\7con(¡- Deteminatiom, of which One may be compofed ; Ic is fuf- 



der all the 
Petermina- 
tions ofrxhich 
One may be 
Compofed, 



T be madein theLine CT drawn 
through the Cerner, parallel to the 
Direclion of the Weights •, I fay it is 
done : For PD and pE being drawn 
parallel, and DCE perpendicular to 
CT j it is evident that DCE is di- 
vided in C, in the fame Proportion 
that PTp is in T, and that the 
Weights may be fuppofed to be pla- 
ced in the Points D and E, Where- 
fore chis will be the Sítuation of 
the Points P and p, that is, of the 
Ballance it felf when the Weights are 
in ¿equilibrio. 

3. In the Ballance or Leaver, it 
is evident, that two For- 
Tab.XX. ees, fuch as P and p which 
Fig. 1 . when the Ballance librares 
to andero, are recípro- 
cally as the Velocities of the Points 
D and E, reckoned according to the 
DireéYions of chofe Forces, will bal- 
lance each ocher. 

Of the Inclined Tiatn. Prop. II. 

Ifa Forcé, wichagiven Dire&ion, 
fupporcs aWeight upon an inclined 
Plain i that Forcé is to the Weight, 
as the Sine of che Inclinación of the 
Plain, to the Síneof the Angle which 
js made by the Line in which the 
Forcé a6ts, and the Line perpendicu- 
lar to che Plain. 

DEM. 

Let ABbe the inclined Plain, P the 
Weight íupported, DPV 
Tab.XX. che Direétion of che ForceJ 
l ig. 3. which fupporcs the Weighr. 

Lee PC be drawn perpen- 
dicular to AB ; and trom the Poinc 
C, JetCB be drawn parallel to che 
Honzon, and perpendicular to the 
ecunmon Seclion or the Plain and the 
Komxm, meecing the Plain in B j 
and CA perpendicular to the Horizon 
and alfo to CB, meeting che Plain in 
A, and the Line in which che Forcé 
achín V. 

Now P may be conceiv'd co be 
held unmoved by chree Forces acling 
together: one of which ís the Forcé 
of the Weight ic felf cending down- 
warus in a Line parallel ro VC 5 che 
Second is che Forcé acling in the 
Line DPV , and che Third is che Re- 



ficient 



fiftance of the Plain ic felf, a&íng in 
the Line Cí* perpendicular to the 
Plain : Buc thele three torces are to 
each other (¡rom xohat tvas faid be 
fore) as the Sides of the Tnanglc 
VPC i as wili be evident, by draw» 
ing a Line through P parallel to VC, 
and compleacing che ParalleJogram. 
The Forcé chereiore is co che Weight 
which it fuíhins, as PV to VC; thac 
is, as the Sine of the Angle VCP, or 
ABC, to the Sine of the Angle CP V 
or CPD. £. £. D. 

Corall. 

1. If che Poincs V and A coincide, 
chac is, if che Forcé a&s according 
co che direclion B A, the Angle CPD# 
will be a right Angle ; and tberefore 
in that Cafe, the Forcé is ro che 
Weight. as the Sine of the Inclina- 
ción of che Plain, co che Radius, or 
as che Height of che Plain AC, to ic* 
Lengch AB. And in/fcas Cafe, the 
Forcé which is requV/d'to íüpporca 
given Weighc is leaíffúf all ¿ becauf* 
the Proporción, of the Sine of the 
Inclinación cRne Plain, co che Radi- 
us i is leís chan ics Proporción co any 
ocher Sine whacíbever. 

2. If chePomc V falls above A; 
che greacer the Angle APV is, fo 
much the more Forcé is neceflary to 
fupporc the given Weight upon the 
Plain AB. Infomuch, that by in- 
creafwg the Angle APV, the Propor- 
tion of che Sine oí che Angle ABC, 
co che Sine of che Angle CPD, is al- 
io increafed, 'cill PV, AV, becom- 
" y parallel, and che Angles VCP, 
CftD for chac Reaíbn equal, che Forcé 
and che Weighc will alio become e- 
qual. 

3. So lilSN^, if che Poinc V falls 
below A, as ar%|tehe Forcé requi- 
fite co fupporc the giv^Weight, is 
again increafed i che An^wJ' ^Jjeing 
increafed, cill Pv, v C become^ 
and then che Forcé and che 
will become equal again. Furcti 
when che Lines Pvy PC coincide, and 
the Angle v?C by that means vaniíhes, 
the Sine of the Angle ABC will 
bear an infinite Proporción co*^c 
Sine of thac ; chac is, no finice Forcé 
whatíoever, a&íng in a Line per- 
pendicular co the Plain, wili be able 

co 
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ficient to confider thofe which we have occaíion for in 
the explaining any Difficulties ¿ herein imitating Geome- 

ters, 



ío fupporc the Weight upon the 
Plain. 

4. If the Line in which the Forcé 
a&s be parallel to the Bafe of the 
Plain, the Weight is to the Forcé 
which fupports it, as DC to CA, or as 
the Bafe of che Plain to the Height 
of it. 

s . If from the Point P, PF be 
let fall perpendicular to 
Tab.XX. BC, and from the Point 
Fig.4. C, CG perpendicular to 
VP; it will eafily ap- 
pear, that PV is to VC (that is, the 
Forcé is to the Weight) as CF to CG. 
Wherefore the Forcé and the Weight 
will then fupport one another upon 
an inclined Plain, when they are to 
cach other reciproxally as Perpendi- 
)¿ulars drawn from the Point C to the 
Lines in which they acl; (or, if 
GCF be looked upon as an angular 
Ballance moveable abouc the Cencer 
C) reciprocally as the Velocities of 
the Points G and F reckoned upon 
the Lines idfehich the Forces ac"h 

Ofthe Wedge.^o?. 3. 

If three Forces acYmg together up- 
on an Ifofceles Wedge, in Lines per- 
pendicular to the three Plains of 
che Wedge ; two of which Forces, 
viz* chote acting upon the Sides are 
equal to each other, and the Dirección 
or the Third which a&s upon the 
Bafe of the Wedge, pafles chrough its 
Vértex 5 if, I fay, thefe three Forces 
fupporc each other, the Forcé a£Hng 
upon the Bafe, will be to the othep» 
Two, as the Bafe ot the Wedge.. ^0 
the Sum of its Sides. 



ED, ed. Lee EF, e f be dríwn 
parallel to AB, and DF, df 9 paral- 
lel to GC, fo as to form che Trian- 
gles DEF, def. Now each of the 
Forces ED, ed 7 may be imagi- 
ned to be reíblved into two o- 
ther Forces, which are to each other 
as EF to FD, and ef tofd: And 
to a& in thoíe Lines : And thofe 
two, which are as EF, ef y becaufe 
they are equal, and oppofice, will 
deítroy each other. Buc the Forcé 
which a&supon che Bafe AB, inthe 
Line GC i becaufe it fupports tbe 
two other Forces FD, / d : both 
which are the íame way, and act in 
a contrary Dirección to that Forcé 
upon the Bafe ; is therefore equal to 
che Sum of them. The Forcé there- 
fore a&ing upon the Bafe of the 
Wedge, is to che Sum of the Forces 
ac"cing upon irs Sides as DF**- df 
to DE -i-de or {by the fimilar 2H- 
angles) AG GB that is AB cp 
AC CB. 



Cor olí, 




ene a Wedge ; and 
let CG be perpendicular 
to AB, and GD, Gd 
perpendicular to AC, 
BC,- and thefe will be 
the Dire£nons of the three Forces. 
In the Lines GD, G¿produced, let 
°PE and de be taken equal to each 
other, which may therefore repre- 
fent the two equal Forces, which a£t 
upon the Sides, in the Dire&ions 



The Velocities of the Wedge, and 
of che Body reliíiing it, reckoned in 
the perpendicular Dirección before 
explained, are to each other recipro- 
cally as the Forcé a&ing upon the 
Baíe, to the Forcé aéting upon th« 
Sides of the Wedge, when theíe For- 
ces are in aquilibrio. 

For when the Wedge ABC is dri- 
ven up to che Top, or is 
in tbe Situación* be, ic Tab.XX. 
is erident, that the Parts Fig. 6; 
of theBody that is cleaved, 
bave receded from each other, the 
Length¿¿ or GD, in the Dirección 
of the Line perpendicular to AC 
or a c j GC therefore is the Veloci- 
ty of che Wedge, and Gd the Ve- 
locity of the reliíting Body. But [by 
the fimilar Triangles) GC is to GD, 
as AC to AG, that is, as AC -fr CB 
co AB. And the Proporción will be 
evidendy che fame, whatever Situ- 
ation the Wedge be in, between the 
París of che Body to be cleaved 
by ic. 
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tcrs, who do not draw from one Point all the Lines thac 

can 



Of the Scret». 
A Dcfinition. 



Ií the Phin of the Triangle ABC 
(whofe Hypdihenufe re- 
Tab. XX. prefents íuch an inclined 
Fig. 7. Plain, as wás explained 
ábove in the 2d Propofi- 
rion) be conceived to be fo fitted to 
the Concave Superficies of a hollow 
Cylinder (the Circumference of whofe 
Bate is equal to the Line BC) that, 
the Plañe ABC coinciding wich the 
Superficies of the Cylinder, rheLine 
BC mny be bent into the Periphery 
of a Circle equal ar.d parallel to the 
Circumference of the Baje i the Line 
53 A ,vill form a kind ol Spiral, af- 
peodióg upon the Cylindrical Super- 
ficies, and íurrounding it once: So 
hkewife, if fcveral Planes, íuch as 
A a c } equal and fimilar. to che ror- 
rncr, and whofe righc Angles are 
fubtended by the Line BA produced, 
be imagined to be fitted in the fame 
manner, to the fame Superficies, di- 
ítmt from each other, by the Space 
AC or de (their common Heighc) 
there willbj many Spirals formed by 
.rhe Lines A <«, &c. all concinued 
from one tó another, and each ot 
them once furrounding the Cylindri- 
cal Superficies. Further, if other 
Planos fimilar and equal to ABC be 
conceived i n the fame manner tobe 
fitted to che gibbous Superficies of 
another Cylinder, whofe Bafe is e- 
qüal to the Baíe of the Concave Su- 
perficies of the former Cylinder i 

there will by chis means be Srjirals%&pporc the Weight, which preífes 
formed in chis gibbous Superhcies, irpon any one Point of the Spiral, 
likc choié in the Concave upon the inclined Plaín of which 



exacYiy 

one berore. Now if the latcer Cy. 
liríder, which may be turned about 
ics Axis, by means of a Leaver paf- 
Íing throiigh the Center of any ot 
its Báfes, and lying ín the Plañe of 
tha: Baíe, be imagined co be ío pla- 
ced wfihin che former Cy!índer 3 
wlvchií fixed and immovejble, thac 
che Superficies agreeing, the Spirals 
.formed ib each Superficies, may a- 
j;ree with one another alio i and if it 
be ib contrived, that they íKaíl al- 
ways thus agrec, when the in-f-mal 
Cylinder is rurned about i:s Axis, and 
ics Bife recodes from orapproaches to 
ihe \i¿íc 0$ the externa! Cylinder ; it 



is evident, that cwo Screws, the 
Male and the Female may be con-r 
ceived to be thus generated, 

Prop. 4. 

Tn the Screw, as the Alcitude of 
one Spiral, is to the Circumference 
pf rhe Circle, whoíe Radius is the 
Leaver by which the inrernal Cylin- s 
der is turned round ; fo is the Forcé 
perpendicularJy applied co the End 
of that Leaver, to the Weight lifced 
up by the Screw, when the Forcé 
and the Weight are in a^nilibrio, 

D E M. 

Lee the Axis of the Screw be per- 
pendicular te the #101*1- 
zons andihePofitionof Tab. XX.** 
the Leaver, by which the Fig. 8. 
internal Cylinder is 
turned about its Axis 5 will be Hori- 
zontal. Lee the Weight be placed a- 
ny where in the Line^qí the Axis ; 
and then thac Weighjjvby means of 
che incernal Cylinder /Mil prefs with 
egual Forcé (in Ditt&ioiis perpen- 
dicular to tb^Iorízon) upon every 
individual Potñt of the Spirals of the 
external Cylinder j and the Sum of 
the Forces with which all thofe 
Points are preíTcd, will be the famé 
as the wholc Weigbc to be lifced 
up. But let us firít confider the 
Forcé, or thac pare of the whole 
Weighr, which prefles upon any one 
particular Poinc. Now it is eaíy to 
fee, thac the fame Forcé, in a hori- 
zontal DirecYions which is able to 



upon 

thac Spiral is formed ; thac fame 
Forcé wiX^fyc fame DirecTion, is 
alio fufHcieni, \V\fuppore thac fame 
Weight upon the'&V^l ; and thac 
there is plainly no dittvterLce, whe- 
ther chis Forcé be immea.>> ap- 
plied to the Poinc which is pr&fed ; 
or be in any ocher Line touchingUfaí 

if che incernal Cylinder. Lew 
BC chereforc be che Circumference 
of thac Bafe; AC the Radius j AG 
the Leaver by which theinte/nal Cy9 
linder is curned about its Axis; FGH 
the Circle deícnbed by the Radius AG. 
Thefe Thingsbeing íuppoíed ; from 
whac has been faid, cogether with 
che 
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can be drawn from it, but fuch only as they think may 
be of ufe in their Demonftrations. 



the Definition ot a Screw, and the 
4th Cortil, of che ? d Prop. it fol- 
lows ; tbat, as the Heighe of one Spi- 
ral, to the Periphery BC ; ib is che 
Forcé applied to che Poinc C, in a 
DirecTion perpendicular to AC, to 
thac pare of che whole Weighc, which 
thac Forcé fupporcs upon any one 
point of the Spiral. And (by the 
Propcrty of the Leaver) as the Cir- 
cumference BC, is to the Circumfe- 
rence FH ; (thacis, as AC to AG ;) 
fo is the Forcé exercifed in G to the 
Forcé exercifed in C ; becaufe the Di- 
rections ot thefe Forces being paral- 
lel, they have equal Power on the 
Leaver ACG, whofe Centcr is A. 
Therefore (eqrtally by Perturbation) 
as che Hetghc of one Spiral* to che 
periphery FH ; ío is the Forcé which 
^<crcifed in *G, íupports thac pare of 
che whole Weighc. by which any 
one Poinc of the Spiral is prefled ; to 
thac part of the Weighc ic felf : And 
as the Forcé which fupporcs. chac one 
parcicular Par^>r che whole Weighc, 
js co thac onMparticular pare of che 
Weighc; foisil* Forcé which, acc- 
ingm che fame L)irecYion, fupporcs 
all the Pares of the W^dir, thac is, 
the whole "Weighc; toaathofe pares 
together ; thac is, tofupporcche whole 
Weighc Therefore, &c. Q. E D. 

Coroll. 

The Circular Velocity of thac 
Forcé by which che Screw is rurned 
Found, and the Velociiy of che 
VVeight which is lifted up by means 
ot the icfewj are co cach other re- 
ciprocally as thoíc Forces when chey 
are ín equilibrio. For ic is evidew, 
chai in a whole Revolución of the 
Leaver, the Weighc is raifed juft the 
Heighc of one Spiral, and thac in 
every Part of the Revj^fon, the 
Weighc is raifed proj^Ufonably. 

©f tb$ PuJ¿£> or Wmdlefs. Prop. y. 

Jreevidenc, that the Pulley may 
ccounccd for, in che fame man- 



ner as the Ballance or Leaver, in 
which che Forces are imployed ei- 
cher on che fame Side of che Cencer, 
or on boch Sides : Which, when chey 
are in aquilibrto, are to each ocher re- 
ciprocally as Perpendiculars lee fall 
from the Poinc which reprefenes che 
Cencer of che Leaver, co cheir D.re- 
cYtons. And henee the Forces of 
Engines, which confift of many 
Pulleys, according as chey are diffe- 
rently framed, may eafily be ex- 
plained. If che Compoficion of che 
Pullies, or che manner of framing che 
Windlefs be fuch, chac che Ropes 
which are ficted co che Pullies> are 
parallel eo one anocher ,• and che 
Weighc be fo fufpcnded in che midft 
of che Ropes, as co draw every one 
of chem wich equal Forcé ; ic is felf 
evidenc, cha: che Forcé, is co che 
Weighc wbich ic íupports ; as One, 
co che Number ot Ropes. For when 
chac Forcé is applied ro one of che 
Ropes only, it is áire&ly oppoíed 
co chac pare only ot che whole 
Weighc, which draws chac Ropc ; 
the Pin co which rhe Windleis is 
fixed, fupporting the other Pares of 
che whole Weighc. 
1 Ic is alio evidenc, that in this En- 
gine, the Forcé «and the Weighr, 
when they are in xquilibrlo, are co 
each other reciprocan y, as cheir Ve- 
locicies, when che Forcé railes che 
Weighc. For it is manifeft, chac 
cheíe Velocities are co each ocher, 
as che Decreafe of che Lengch of all 
the Ropes which fupport the Weighc 
caken together, co the Increafe of 
che Lengih of che Rope co which 
the Forcé is applied, in the íame 
time; and chac juft ib much as is 
lofr in a given time in<;/i the Length's 
ot the Ropes which fupporc che 
Weighc ; the very fame is gained, 
in the fame cime, in che one Lengch 
of thac Rope to which the Forcé is 
applied. 
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CHAP. XV- 

Of Reflexión and Refraftion. 

t. What is HAT we may apply whae has been faid to fome Ad- 
vantage, we íhall, by the help of ir, explain the 
étad Refra- Manner of Reflexión and Refrafíion. But to avoid the 
Ghn, Error of the Antients, who confounded thefetwoThings 
together, we may obferve,- that by Reflexio?i is meant no* 
thing elfe buc the Bending, or Alceration of the Determi* 
nat 'ton, when a Body in Morion, ítrikes againft another 
Body which itcannot penétrate; and byRefrattio?tis meant 
the Bending or Alteration of the Determi?iation, when a 
Body in Motion, paffes out of one Médium into another, 
which receives it with more or lefs Difficulcy. 
a. An u- 2. Suppofe, for Example, that the Body A, which <|) 
*fu*xhn Re ~ P er f e ^y hzvd, moves wich a fimple Motion^ in the Line 
TaU ii. AB, and that it meets with the Body CDEF, which I 
^ fuppofe to be perfe&ly hard likewife, and not to be íhaken: 
Then, f rom what has been faid, it follows, that the Body 
A 1 ought to continué in Motion, becaufíjf'k does not 
communicate any part of its Motion ; and it ought to be 
ílruck back, becaufe it cannot go on-fj a ftreight Line : 
But let us fee how, and which way : And that we may 
not multiply Difficulties, we do not now confider, what 
will arife from its Bígnefs, Figure or Gravity : Let us 
fuppofe iikewife, that the Air makes no Refiftance to it, 
and that it moves with equal Velocity. 
5 . That the 3. This being fuppofed, let a Circle be defcribed on the 
tltnísf-' GeDter B > and with the Diftance BA ; and for thefame 
anal to the Reafon that the Body A comes from the Circumference 
^í«gie ofin* to t h e Center in a given Time, it ought to go from the 
fame Center to fome Point of the Circumference of chis 
Circle in the fame Time : Now to determine that particu-* 
lar Point from the Points A and By'*:u the Lines AG, 
BH be drawn perpendicular to the Superites CF ¿ and 
the Line AHI, parallel to that Superficies: Nc^- ^é may 
obferve, that though the Body A is carried with a^fepple 
Motion, it is however true, that with refped to thex^ 
dy CDEF, its Determination in the Line AB, is com- 
pounded of two others, the one of which makes it go 
tuwards the right Hand, by the Length of the Line AH, 



J Cu¿ht lo cent h¡ut m Motion) íee above, Chap. x. Art. 13. 

or 
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or which is equal to it, GB ; and the ocher makes it come, 
dovvnwards towards GB, by the Lengchof rhe Line AG. 
Now we may further obferve 3 1 that the Body CDEF 
refifts the Dctermination downwards, but that it does not 
at all refift the Determination towards the right Hand, 
that is, that part of the Motion which is determined to- 
wards the right Hand, which confequently a ought to 
continué as it began. So that the Body A having in a gi- 
ven Time with chis Determination, pa'íléd through the 
Spacecontained between the Lines AG, HB, thatis, mo- 
ved the Length of the Line AH or GB, it ought in the 
fame time to país through an equal Quanricy agin, or 
which amounts to the fame Thing, it ought at the End 
of this Time, to be found in the Line IL, which I íup- 
pofe to be perpendicular to the Superficies CF, and the 
fame* Diftance from HB, as HB is from AG. So that, 
to fatisfy that part of the Motion which is towards the 
£ight 5 which does not alter at all, we find that the Body A 
m the given Time, ought to be fomewhere in the 
Line ÍL. But to íarisfie the whole Motion, we have 
before íhown, that it ought in the fame Moment to be 
fomewhereLin the Circumference of the Circlc : There- 
fbre, ttat $\efe two may be both fatisfied together, we 
ought to conclude, that it will at the Lme Time, be in 
the Circumferencyrf the Circle, and in the Line IL to- 
gether, which can be no where elíe but in the Point I 
Which is common to them both. Thus we fee the Body 
A which began to move in the Line AB, is rerjecK H in 
the Line Bl ? which malees with the Superficies CF the Angle 
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Tab. II 
Hg.6\ 



I. That the 'Body CDEF re fifis the 
Determination) If the incident Body 
A, and the Body CDEF upon which 
It ítrikes, are void of all Elaíticity i 
fhe Body CDEF not only rcíiih this 
perpendicular Determination, buc en 
tirely deflroys all the Motion that 
arifesfrom that Determination (See 
the Notes on Chap.sc. Art. 13.) fo 
that the Body A, is .-'ftcrwards mo- 
ved, with the otbei- part of its Mo- 
tion only, along the Superficies BLF. 
But if ¿i&r, or both tbefe Bodíes 
be Dffife&ly elaftick, then a new 
W - on will be impreíTed upon the 
fioíy A, equal to the Motion which 
was loít, and with a contrary De- 
termination j ío that, when it comes 
to the Superficies GL, with the De- 
termination AG, it will then recede 
from it witb the Determination Ll, 



This is carefully to be obferved, be- 
caufe it is neceflary co the com- 
pleating this Demorflracion, Yy 
which it appears, thac the Áflgles of 
lncidence and Keflex ; on are equal. 
For the Nature of this Elaftiík Forcé 
being righrly underüond, the De- 
monftration concerning the refleéU 
ing of Elaílick Bodies, will hold \r\ 
the fame manner as in perfeftly 
hará Bodies, according to the ,Au- 
thor's Principies. í>ce rur her, \bt 
Notes on Chap. xi. Art. 6. Tab. II, 
Fig. 6. 

2. Ou°ht to continué as it be^an) 
Henee it follows, that the Lines of 
lncidence and RepercuIEon are in a 
Plañe perpendicular to the Superfi- 
cies of the refle&ing Body. See the 
Notes on Chap, xxxiv. Art. 2. 



IBL, 
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IBL, which is called. the jingle of RefleBion, i which 
may eafily be demonítrated to be equal to the Angle ABG, 
which is called che Angle of Incidence. 
4. Jin Es- 4.. Lee us no vv come co Refraclion ; and that we may ex- 

TouofRc- P lain the Nature of ic full y^ 1 ^ [ h ' ere make u, " e of th e 
fraa'wi. Example of a-Ball, as was befare done in Reflexión. 

fÍ.\ UI ' ? u PP° fe thcn che Bal1 A to be moved along the Line AB 
in the Air, but ítriking obliquely upon the Water below 
CD, inftead of going on dire¿tly towards E, it tends to- 
wards F ; this Sort of bending, * meafured by the Angle 
EBF is what we cali RefraBion. 
Sorc^f n °R er ^ ^ 3 afterit is'arrived at B in the Line 

fZétiL. C ~ AB, inftead of being tumed towards F, is turned to* 
Tab. m. wards G ; this is Rfraftion alfo, but of a different Sort 
¥l & 1 * from the oth-jr : Nowin order to diftinguiíh thefe two 
Sorts of RfraBion, let the Line HB, be drawn through 
the Point B, where the Body A paíTes out of one Mé- 
dium into the other, perpendicular to the Superficies CD» 
which divides the two Médiums, and the Kind of RefrW- 
¿iion isdetermined, by the Approach to, or Recéis from 
this Perpendicular. For Exarnple, if the Body which 
moves along the Line AB, when it is turned a out of the 
way, afcerwards moves along the Line BF,$lnis>is called 
RefraBion from the Perpendicular ; but if it afterwards 
moves along the Line BG, then it is^alled RefraBion to 
the perpendicular. 

'Bol T$ h tZn- ^hefe two 5orts of Refracción ; have been obferved a 
idoltoj ¡a l° n S time, but the Caufe of them was not at all known. 
Courfe, we And we may venture to fay, that this is one of thoíe 
7b?/um¿ ts Tnin g s which the Antienes were ignorant of, and the 
Difcovery of which is owing to one of the principal Men 
°¡£ t Mle ™ °f tnJs Age; and agreeable to his Opinión, I thus explain 
froL P whU it tn ^ s Matcer: Since we are fure, that every Thing, as 
tur™. much as ic can, perfifts in that State in which it is ; after 
we find by Experience, that a Body quits the ítreighc 
Line in which it began to move, we muft neceíTarily 
think, that it has has met with fome Obftacle on that pare 
m&u' from v/hich ic removes : Thus, if, when the Body A is 
come to the Poinc B, it is turned out of ics Courfe to- 
wards the Poinc F, we ought to conclude, that it*opcet:s 

X 

1 . Which may eajily he dcmmjlra- 
ted) For BL ~ GB by 
Tan. II. the Hypotheíis ; and 
Fig. 6. LI = GA, becaufe GL 
and AI are piral leí, and 
¿he Angks L and G are righc An- 



gles, hy thcHyp. Thcrefore theTri» 
anales ILB, AGB are equal and fi- 
milar. 

1. Meafured by the Angle EBF) 
See the Noies upon <Art, II. oj chis 
Chop, 



with 
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wich more Refiftance 011 the Side M, tban on the Side 
N¿ and if k is turned toward G, we have Reafon to 
think, on the contrary> that it has mee wich more 
Reíiftance on the Side N, than on the Side M. 

7. We may reaibn in the fame manner, in order to 7- Wat the 
determine on which Side, a Body moving out of one 

Médium into another, will be turried. For íince we be- from the Aúc- 

fore knew, that the unequal Reíiftance, which a Body **¡£/^ VÁ 

in Motion meets with on different Sides, (according to ^reatefi e Re ^ 

the different Médiums through which it paíTes) would fiante to iu 

forcé the Body to turn out of its Courle, and to remove 

from that Side where it finds the moft Reíiftance ; when 

once we come to know, that therc is more Reíiftance on 

the one fide than the ocher ; we conclude, that it will 

turn out of the way, by removing from the Médium 

where the Refiftance is greateft. And thus when we once 

come to know that Water reíifts the Motion of a Ball 

more than Air, we oughc to think> that the Ball which 

moves in the Mr from A to B, in paíling into the Wa- 

cer which is below B, will turn towards F, and fo will 

xecedefrom the Perpendicular. 

8. This may be applied 1 to all forts of Bodies, and to 8. TheWaj 
all forts of %dediums, and therefore we may lay it down h ¿™¿° th a e eter ~ 
for a general" Maxim, that when a Body paíTes obliquely S¿>r?V 
out of one Médium into another, which makes a greater RcfraCtion. 
Refiftance to it.; ÍLT)ught fo to turn as to remove from the 
Perpendicular i and, on the contrary, when it paíTes out 

of one Médium into another, where it finds lefs Refift- 
ance ; it ought to be fo turned, as to approach towárds 
the Perpendicular^ 

9. I exprefsly added, that the Body which paíTes out y. ***f * 
of one Médium into another, muft fall obliquely upon the £^ 
Superficies which fepara^tes the two Médiums, in order to ¿tícniariy 

be refra&ed; forif it falls perpendicularly upon this Super- 
ficies ; as there is nothing to reíift its Motion more on the be refaced 
one fide than on the other, fo it ought not to be turned *t t *ti i» ¿»- 
out of its courfe at all, \ but to continué to move in the m " ¿ tnt0 IU 



fame Line. 



10. The 



j í Vo all Sor tt ofBodies) For this 
F-vaion the Ruys of Light which 
país outof Air into Water, are reflect- 
ed towards the perpendicular, contra- 
ry to whac we fee in a Hafi tbrown 
out of our Hand ; becauíe Water 
whicK rcfifts the Motion of the Hall 
more than Air, on the contrary, re- 
üíis Light kís. (Scc Ckap. 17. Art. 



38.) or to fpeak more truly, it acee- 
lerates the Motion of Lighr. more by 
attracting it ; as will be íhown af- 
terwards. 

2. "But to continué to move in the 
fume Line) Yct fomehavethought. as 
J, Vofliniy Wiüthrord Sneii, that they 
have leen a perpendicular Kay of 
Lighr, fonje way refracting anJ con- 
tra&edi 




Fig. i. ' Inthnce, the Line CD feparates the two Médiums, the 
upp roneof which is Air, and the under one Water, and 
thaé the Water rcíifts the Motion of the Ball A twice as 
much as the Air,- then let us imagine, that this Ball has 
run the Length of the Line AB vvith fuch a Velocity, as 
takes up a Minute, and is then ready to enter the Water 
obiiquely : and that theThing may be the eaíier apprehend- 
ed, we meddle not with what might happen on the ac* 
count of the Bignefs or Weight of the Ball. Letus ima« 
gine further, that its Motion in the Air has been all along 
uniform, and that after having loft half its Velocity by 
meeting with the Superficies of the Water, it lofes no more, 
though it finks never fo deep j for the Deviation 1 is 
made only in the Superficies, and the Water which refi,^¡ 
all its Parrs equally, can only make the Ball take up more 
or lels Time m moving through a given Line, and not 
cauíe it to move outof it. 
1 1. Ho» Re- ix. This being íuppoíed ,• having defcribe^ a Circle on 
fifaim is the Center B, and the Diftance AB, let us «fonfider, that 
W< Tab. ni. tne Ball having taken up a Minute of Time in moving 



where it lofes half its Velocity, ought afterwards to take 
up two Minutes in moving from the Center to any Point 
in the Circumference : Now in order to determine where 
this Point ought to be, we obferve that though the Mo- 
tion of this Ball was fuppofed to be a íimple Motion, yet 
its Determination in the Line AB, with refpect to the Su- 
perficies of the Water, is really compofcd of two Deter- 
minations, one of which caufes it to move from the Left 
to the Right, the Length contained between the Lines 
AF and BG, which are perpendicular to the Superficies 
of the Water, that is, the Length of the Line AG or F8; 
the orher Determination makes it delcend downwards the 
Length contained between the two Parallels AG, CD, 
that is, the Length of the Line AF. We muft further 

trafted into it felf ; which is, becauíe I neareft to us. But for the ?y and 
when welook upon any Thing in ¡ manifeft Refracción of perperfé¿:u- 
the Water, it feems to be nearer us j lar Rays, which is made in TJlani 
than it really is; ib that herein they ! Chryftal, See Ntxot. Opt. pag. 2.20. 
falfcly aícribed that to RetracTion 2 Is made only in the Superfiiies) 
(ot which there is none i n the per- It is otherwifé in the Reflexión and 
pendicular) which was to be alcri- Refracción of Light. See beiowt 
bed to the diverging of oblique Rays Chap. xxvii. ¡Art. 35*. 37. 
after Refracción, . from the Point 



Fig.2. from the Circumference 




obferve> 
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obferve, that the Superficies of the Water refifts the De- 
terminación downwards, which confequently muft be al- 
tered; 1 but it makes no Refiftance at all to the Deter- 
mination from Left to Right, wherefore ihis will not be 
at all altered, but the Ball which moved in this manner 
the Lengch FB during rhe Minute whicti it took up in 
going from the Circumference of the Circle to the Cen- 
cer, ought to move twice this Length in two Minutes, 
in going from the Center to the Qrcumference : Let 
BL therefore be taken equal to twice BF, and the Line 
ELM drawn perpendicular to CD, and the Ball ought 
to be found fomevvhere in this Line, two Minutes after 
it has parted from B ; but it was before faid, that it oughc 
at the fame time to be in the Circumference of the Cir- 
cle alfoj whence weconclude, that the Ball will be at the 
fame time in this Line, and alfo in the Circumference of 
the Circle j that is, in the Point M, where they interfcét 
^ch other. So that inftead of continuing its Courfe in 
the Line AB produced to N, it wíU be carried along the 
Line BM, which is from the Perpefzdicular, 2 and the 
Refra&ion will be meafuíed by the Angle MBN. From 
what has b*en faid, it is plain, that if thelower Médium 
had refiftedThe Ball lefs than the upper one, the Refradtion 
ought to have been contrary, that is, to the Perpen- 
dicular. . > 

12. Without alteringany Thing before fuppofedas to i*. The dif- 
the Difference of the Refiftance of the two Médiums J™ 1 **™^ 
and the Velocity of the Ball, let us now fuppofe, that f a Ut VC y cb- 
the Ball, in order to go to the Point B, comes from ano- 
ther Point more diftant from the Point P than was fup- £f g ; 
pofed in the former Example, fo that the Line FB which 
is the Meafure of the Determination toivards the right 
Handbz longer thanhalf the Radiusof the Circle, and con- 
fequencly the Line BL, which is twice as long, be longer 
than the whole Radiusj it ought to follow, accordingto 
the foregoing Reafoning, that the Line ELM will fall with- 
out the Circle, and not interfedt it at all ; And fo our 



J. Unt it maltes no Rejijlance) 
But it does refift that Determination 
alf' 1 as it cntcrs •, for the Ball in en- 
tríng, ftrikes or rubs againft the far- 
ther part of the Hole which it enters 
into : for which realbrs and becaufe 
the Motion of the Ball is afterwards 
perpetually retarded as it pafles 
through the Water which refifts it, 
ihis Inítance is not fufficiently accom- 
modaced to expíala accuracely and 



mathemaúcally the Nature of Re- 
fracción. 

z. And the Refraftion will be mea- 
farad) Ic is a right Obfer- 
vadon of Carta here, thac Tab. III* 
Refra&ion univerfally and Fig. 2. 
in all Incidcncics i s tobe 
meafured by the Proporción of the 
Lines AG and OM, and not by the 
Angles ABG, and HBM, or NBiVf. 
. See Car ¡ti í Dioftr. Chap. z. Art. 7. 

Ar- 
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Argument feems to conclude, thac the Ball oughc to be 
in cwo diffcrenc Places at che fame time, vsz. in chis Line, 
and in che Circúmférencq of the Circle ¿ which is im- 
poffible. 

iod ^hhh l 3- ^ mu ^ ^ e con f e ^d, that here is fome Miftalce, 
fallí 1 Zo\b- whencefoever ic arilcs j for every Argument thac leads toan 
lianeupona- ImpoiTibilky, is defe&ive either as co the torm or as to 
m tr °¿f ' Matter of it. Buc lct us noc imagine chac there is 
Vrauhit'' any Faulc in che Form of chis Argument which feems co 
* íf - conclude in an Impoiilbility lee us racher fay, chat it be- 

>ing conclufive, it is a certaín Sign, that the Fault was in 
fome ofthe Suppofitions that were made. Andíoindeed 
ic was, for we fuppofed that the Ball, when it had loft 
half of its Moción by meecing the Superficies of the Wa- 
ter, would enter into it, though it fell never fo oblique, 
which is not fo. For we fee by Experience in a Sea- 
Fight, that Cannon-Balls which are iliot too oblique upon 
the Water, are refle&ed by the Superficies of the Sea, and 
kill the Soldiers upon the Decks of the oppofite Shipflí 
And we obíerve the fame Thing in Stones which Chil- 
dren make Ducks and Drakes vviih in the Water. 

3£ & ^ 3¡* ^ 3£ tf* A£ Af* & Q '• 3£ $ 3$ í Q 3¡» 3£ 

C H A P. X%?. 

Of hard Bodies pit into Liquors. 

i. That the A LL than can be íaid of the Place which a Body ought 
*hffi m i?dits t0 V°^ s * n an y Liquor according as it is more or 
plt inn lL heavy, does properly belong to the Doctrine of Mo- 
quors ¡s an tion. For theíe Bodies are in Moción when they íink in 
tíotian lnc ^iquor, anc ' tne y arc * n Moción alfo when chcy rife 

from che Boccom, co che Superficies. 
2. That the 2. That we may notpafs by any Thing therefore which 
Superficies of ma y beof ufe afterwards;, let ABCD be aTub filied with 
%tvr*«¡ntain- Water, and fuppofe firíl, that this Water is upon the Le- 
ed in a vj- vcl, that is, no one Pare of the Surface AD higher than 
b'táir t0 anotner '■> tncn imagining it to be divided into a great ma- 
Tab.Vn. ny Columns, perpendicular to the Bottom of the Tub, 
Fíg. 4. let us examine one of thefe Columns, as EFGH. And 
firfl: ic is obfervable, that though this whole Column en- 
deavours to fink down, yet it cannot, becaufe the ímal- 
ler Columns, into which this may be fubdivided, muir, 
bend at the Bottom of the Veíld before they can recurn 

up- 
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upwardsj buc chac chey cannoc do, becaufe they meet and 
fupport each ocher, and are alfo íüpporced by the lítele Co- 
lunias on all Sides of chem, which tend downwards like- 
wife, and with equal Forcé. So that the Water in the 
Tub oughc to continué 1 upon the Levcl, and to remain in 
perfecl Reft and ¿Equilibrio, if there be nothing elfe buc 
its own Weighc to move or lliake it. VVhence it is ma- 
nifeft, thac if we fuppofe the Water in the Tub to be 
higher in one Place chan in another, that it cannoc conti- 
nué fo, becaufe thofe little Columns of Water which are 
longer than the ocher, will have more Power to defeend 
than they, and will never leave crouding them up, till the 
Surfaceof the Liquor is come toa Level, when they will 
all be in ¿equilibrio with each other. Therefore when a . 
heavy Liquor is contained in any VeíTel, ,we are to think 
thac its Weight diípofes the Surface of ic co be upon che 
Level, and rhac ic will continué fo, unlefs alcered by fome 
foreign Caufe. 

^ 3. Lee us confider further, that if there be put into the 3- That a 
Water in this Tub any hard Body, fuch as I, of equal ^1°^ 
Gravicy with the Water ; as its Weight would have nei- Liqnor of c- 
ther more ¿íor lefs Effefi: than the Water whofe Place it 2"*jGr*v¿& 9 
poireíTes j Rereis no Reafon why any Alteration fhouldbe Z g t»y¡an 
made in the Column EFGH, fo thac the Body I muít ofic.' 
cpntinue where ir^as placed. 

4. Buc if we imagine chis Body to be heavier, by an A-Whhxohat 
Ounce, fuppofe, than a Quantity of Water of equal Bulk; a * h °f¿ 
ic is manifeft then, that all the Columns of Water will -vUrtkanWa- 
not be in ¿equilibrio, buc che Body will go co che Bottom, £ y » °»& h P *o 
noc wich ics ordinary Weight, buc only wich che Diffe-^ w ^'* c 
rence betwixt chac and che Weight of a Quancicy of 

Wacer of equal Bulk, chac is, wich che Forcé of an Ounce 
Weighc. 

5. But fince Water was here taken only for an Exam- 

pie, and the Reafoning holds the fame, when applied to c ( ^ m r l{j el 
any other heavy Liquor ,* we may affirm in general, that w e ¡¡htofa- 
m fupporting a heavy Body, we ought only to feei che ny 'Body by 
Excefs of ics- Weighc above thac of an equal Bulk of the onr Sen ^ f * 
Liquor in which it is. Henee ic is, chac we are noc fur- 
prifed co find by Experience, thac a preccy lufty young 
Man who wcighs a Hundred and chirty eighc Pound in 
the Air, does noc weigh above eighc Ounces in the W a- 
ter. Buc we have before íhown, by many Experimencs, 

1. Upon the Leve!) That is 3 as to . the Sphsrical Superficies of the 
Senfe. Buc in reality it is pan of 1 Eurth. 

H that 
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that the Air itfelf is heavy, wherefore we do not by our 
Senfes feel the crue Weight of a Body in the Air* but on- 
ly the Difference of the Weight of the Body and of the 
Air ; and confequently 5 unleíi we are under any particu- 
lar Indifpofition, we ought never to feel ourfelves lighter, 
but only when che Air is heavier. 

6. Tkat a 6- ^ ¡s evident, that if the Body Ij juft now mention- 
•Bodywhhh e d, had been fuppofed lighter than the Bulk of Water, 
HhtU ^tT wbofe Place ic pofleflcsj the Column EFGH would not 
ought to rife be heavy enough to be in ¿equilibrio with the reft of the 
¡y, and tkat Water in the Tub ¿ wherefore this Column will be forced 
Fonc.™ t0 g^ ve wav > Ú\\ the Body I be got up to the Surface 

Tab. ni. AD, beneach which 3 fo much of it will remain, as pot 
F, s- 4* iefíes the Place of a Quantity of Water equal in Weight 
to the Body. 

7. How to 7. From what has been faid, we draw two very 
^aí^díod ^ m P ort2nc an d ufeful Inferences. Firft, Ihat if a Body 
weighs more p ut fyto a?iy Liquor, finks to the Bottom-) it is certain th¿ 
tr Uj's than Body is heavier 9 than an equal Bulk of the Liquor, but 

ZuTofa» *f H f w * ms 071 t,oe To £> lt ** an in f a tt&le Sign 3 that it is 
Liamr., lighter. 

8. rhe xoay 8. Secondly, Jf a hard Body be fut into /juo Liq'uon, 
tt Jtnd whích and rifes in the one, but finks in the other, the formzr 
% th tm^ ^ ^cejfarily be heavier than the latter * 
OH§rs, t > o. This 



Mt is worth whileto explain, a 
lítele' more ful!y f and in better Or- 
der, sjie Hydroítatick Propofitions, 
which are urged too briefly and con- 
fufedly in this Crupier. 

1 Thereíore All Water gravitates 
in every Place, tvtn in Watzr it fe!f 
(and the feméis to be undeiírood er 
any oíber Liquor) andby reajon oj the 
equal Preffure of its Parts on all 
Sides, its Superficies ought to be pLin 
andlevel. This is demonílrated in 
the fecond Article oj this Chapter } 
and by the famous Mr. Bcyle in his 
fíydrofiaticks. Paradox j. 

2. A hard Body, fttch as I, equal 
in VVtight to a gva, ¿itj 
Tab. III. of Water of the fame 
Fig. 4. 'Bulk, pttt into Vfater, 
ought ncither to fmk ñor 
rife, but to reft in any Place. For 
the Column Eb'GH gravitares nei- 
ther more ñor lefs than the Columns 
which íurround it, and therefore it 
ought to keep in aqniíibrio. See 
Art. 3.0/ this Chap. 

3 *.A Body, fucb asi, heavier than 
Ftalcr, ott¿ht to fnk in the Wa- 



ter. Becaufe then the Column EFGH 
is heavier than rhe Columns which 
íurround ir. See Art* 4. of thii 
Chap. 

4. A( Body t fuch as I, heavier than 
Water>\ ought to have jufl fo much 
Weight in Water, as it exceeds in 
Weight an equal Bulk of Water, 
For fmce the Body I poflefles the 
Place of an equal Bulk of Water in 
the Column EFGH ; it is manifeft, 
that by how much that Body exceeds 
that equal Bulk of Water in Weight, 
by juft fo much is that Column hea- 
vier than it was before. See Art. 4. 
of this Chapter, and xArchimedes •/ 
'Bodies put into Fluids. Prop. 7. 

Henee, fmce the Proporción of 
Weight betwixt Gold and Water ii 
known, Gold may be proved and 
valuedj by Weighingit in Water. See 
Boyle's Hydrafiatick Medicine. 

f. xAny Body fuch as I, put into 
Water , is not only preffed dovonmards 
by the inenmbent "Water, but is alfo 
prefled upwards by the Water that 
is under ir. 1 his is evident from tht 
firf} propofition . S ee a 1 fo Bo/i t y s H) * . 
dmjlatid's, Paradox 3. ó.Tkt 
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9. This being fo, if we examine rhe Opinión of fome y.^AMifiaH 
Philofophers, viz. thac chere are ceruin Places natural to ™r¿}¡™ s Pht ~ 
all Bodies vvhere they of chemíelves continué ac reflo and ° 
have no Tendency co go out of them, and thac this is the 

Rea- 



6. Tne beaviefi H idy of all, fnch 
as I> a Cube of Gold, if it be put 
fo deep into the Water, tbat th< 
Deptb of the Water f rom H to th< 
lower part of that Cnbc bi twenty 
times as mnch as the Tbid'nefs of i 
ts 9 that Cube ttill be foprejfed up 
wards by the Water that is ttnder 
it, that , if the mcumbent Water 
EIH were removed, it \vou!d not fiuk. 
Yor fince rhe Cube* 1 is juft pf :he fame 
Weighc as che Water which reachcí 
from EH to che Bottom of che Cube ; 
all which Water we now fuppofi 
to be removed > it is evidenc. thac 
ihe Cokimn FIO in this Cafe, is 

•<£n tattilibrio with the Columns which 
furround it, and therefore che Cube 1 
can not fink. See Iiydrofiatick i a 
tad, 1 1 . 

7. AHody, fnch as I, lighter than 
Water, ltt¿t be preffed never fo 
mnch by the '^nmbent Water, ought 
to rife notvoithfianding. For in rhis 
Cale, the Column ÉFGH is lighter 
than the Columns of^ater which 
furround it. See *A&6. of this 
Chap. 

8. When a light Hody is rifen to the 
Topofthe Water, fo mttchofit ough: 
U remain utider ihe Water y as is 
tqnal to a 'Bit'.k of \\'at<r weighing 
as much js the robóle 'Body, This is 
ihe Fífth Propofition of Archimedes 

concerning 'Bodies putinto 
Tab. III. Flfiids, and is eafiiy de- 
fcig. 4. monftrated from what has 

been al rea J y íaid. For it 
U manifeft, that when che lower 
Pare of the Body fwimming in the 
Water, is funk in this Proporción, 
the whole Column EFGH U in 
tjnilibrio with the Columns thac fur- 
round it j and if the fame Body be 
funk dseper, chis Column will be 
lighter than thereft of che Columns j 
ir not ib deep, ic will be heavier. 

Q. In every TSody that is lirhter 
than Water, the Proportion of its 
Weight to the Weight of Water, 
is as that part of it ttnder the J,''./. 
itr to the vohole 'Bodr. This Propofi- 
tion follows from the preceedingone, 
and is more ar largedemonílraced by 
Archimtdes, 'Bookll. Prcp. of 'Bodies 
fut ¡uto Fluids, 



10. +AII Wa'er preffes uptn the 
Jodies ituder it, in proportion to its 
perpendicular Height, and not i» pro» 
lortion to its "Breadth, This noble 
Pripofition is at large demonflrated 
in my Notes upon Chap. 1 o. sArt. ir» 

1 1 . This Prejfnre azis upon 'Bodies 
immerfed in the Water, not only on 
the Top, bnt on the Hottom and ihe 
StdéSy every rvay equally. This Pro- 
pofition follows from the foregoing 
one, and is demonítrated from the 
N tu r e <>f Water, whereby every 
PuíTlre is propagated equally and 
entire every way. See alio Xcyíc's 
Hydrrfl. Paradox 7. 

12. Henee, aveooden Trencher put 
ttnder Water, immcdiately rifes up ; 
tb(>ti>¿h there be a mucb ¿reater Qitan- 
si:y of Water lying above /r, than 
it ttnder it , neither is there anyfucb 
Thing in Nature as Levity, to Ufe 
it up. This Propofition you have 
di-monfirated in my Notes on Chap. 
X. *Art. 1 1 . Coroll. 3 . 

13. However, If the recoden 
Trencher be exatlbffittedto the Width 
of ib: Veffel, fo that no Water can 
get in betvoeen it and the Sides of the 
VtffeU which by commnnicating its 
Weight to the Water beneath, mfgét 
forcé the Trencher up j or if the 
Trencher goes fo clofe to the Hottom of 
the Veffeh that no l r l r atcr can get in 
betwixt it and the r Bottom y tben the 
Trencher will not rife at all. Which 
is a mamfeft Proof, that there is no 
íúch Thing as Levitj in Nature. 
See the fame Place, 

Ic is very hard to prove this Pro- 
pofition by Experiments, becauíe 
Wacer is fo apt to wet and run all 
abouc. IJut 1 have tried it with 
Quickfilver, which will not wet moft 
Bodies ; for after I had genriy puc 
a Piece of Money on the Borcom of 
a Veflél ful! of Quickfilver , the Mo- 
ney did not rife up j buc if i íhakcd 
the Veííel, or liltcd up the Money 
ever fo lítele with a ÍTtedle, thatíbme 
of the Quickfilver mighc get be- 
cwixt the Money and the Bottom 
of the Vefl'cl, the Money was im- 
mediacely raifed up. 
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Reafonwhy Water has no Weightin Water; wefhallnot 
fcruple to affirm, that this is as grofs an Errour, as it 
would be in a Man, who, feeing a large Canon in bne 
Scale, and feven or eight thoufand Pound Weight in the 
other, fhould affirm, that the Canon did not weigh any 
Thing in this Place, becaufe he can eaGly lift it up or 
down : For this Opinión of thefe Philofophers is founded 
upon this Experimenta that indrawing Water outof a Well, 
we do not begin to feel the Weight of that with which 
the Bucket is filled, till it comes into the Air whereas 
they ought to think, that as the Canon is always hea- 
vy, and we could not eafily lift it, but for the Weight 
which keeps it in ¿equilibrio ; ib alfo the Water weighs al- 
ways the fame ; and the Reafon why we don't perceive 
its Weight when the Bucket is under Water in the 
Welb is, becaufe we are afíifted by the reft of the Wa- 
ter in the Well, which is in ¿equilibrio with that in the 
Bucket. 4) 



14. It is pojjtbíe for Water to de 
prefs and fink a 'Body light- 
Tab. I. er than it felf. This may be 
Fig.4. done by gently puccing the 
Syphon ABCDs íilled with 
Oyl as high as ABCinro the Water till 
the fhorter Arm AB be under Water j 
for then the Water.prellingupon the 
Superficies AB, will lite up the Oyl 
fo much the higher towards D, as the 
Syphon is let down deeper into it. 
And from henee alfo it is as clear as 
the Sun at Noon-Day, that there is 
no fuch Thing as Levity in Nature. 
But leíl the Experiment íhould fail 



by the Oyl's mixing with the Wa- 
ter, it is more proper to ufe a Syphon 
with fmaller Arms. SeeHoytc'sZtb 
Hyiroflatuk Paradox.fp. 

iy. So likewiíe, ¡Aaay be, that 
Oyl havin^ Water on each Side of it 
may not rife up, viz. thusi if, when 
the Syphon^* filled with Water up 
to ABC, Oyl be poured upon the 
Water in each Arm, and Water be 
again poured upon that Oil to bal- 
lance the PreíTure of the lower Wa- 
ter upwards. See 'Boy/e's Hydrofia- 
tiekst Paradox 9. 
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C H A P. XVII. 

Of Accretion, Diminulion, and Alteration. 

AS A rife ot le in treating of local Motion confiders alfo 
the ocher Changes thac happen to natural Bodies, Z2nLT 
fuch as Accretion, D'mñnution a?id Alteration y which he Dhaimaim, 
calis Motion likewife ¿ fo we after his Example, fliall not 
wholly neglect thefe, buc íhow that ir was not withouc 
Reafon, that he broughr them under ibis Head, fince 
they are indeed thc EfTedts of local Motion. All the 
World agree, that by Accretion and Dimbtutíon is meant 
the fenfible Increafe or Decreafe of the proper Subfiance 
of a Body; Thus we are fure, that the Trunk of a 
Tree is increafed when we fee it bigger than it was be- 
fore. 

2. Since we obferve, that Trces, and in general all *• ft»3c- 
Bodies ftand in nced of Nouriflhment, to make them f" a f/¿*"¿ 
increafe^nd that it is impoflible to conceive how a ¿¿mmijlnL 
Body fhó'uld increafe and become bigger without fome 

Parts being added to its formcr Bigneís ¿ this is a con- 
vincing Proof, *^at every Body which increafes, receives 
fome Augmentation of Matter. And as this is true of a 
Body which increaíes, ib ,may we alfo affirm, that eve» 
ry Body which decreafes, lofesfomeof the Matter which 
it had before. 

3. However this does not hinder us from making a i.i$atin¿ 
difFerence betwixt Increafe and Rarefatlion ¿ and betwixt c ff r a ^/f^{¡ 
Decreafe and Conde?/fation : For the Matter which is ad- RarefaüiZ. 
ded to a Body inereaíing, and That which is taken from 

a Body decreafing, is looked upon as bclonging to it, 
and as part of its proper Subílance ; but, as was before 
obferved, che Matter which entersinto thePoresofa Bo- 
dy to rarify it, or That which gets out of its Pores, that ■ 
it may be condcnfed, is looked upon as Matter that does 
not belong to it. 

4. The Idea we have of the Accrction of a Tree, be- 4» That thtr* 
ing different from thc Idea we have of its being. tranf- ^eai^dif-. 
planted, it muft be owned, that Arifeotle had Reafon to firma be- 
make a difference betwixt Accretion and local Motion. ^¡^"^ 
However, as a Tree cannot be tranfplanted, but by the ¿* ^ndthT 
local Motion of its whole Body, fo we cannot conceive hcairntív* 
how it fliould increafe but by the local Motion and °f tU 

H x Union 
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Union of the fmall Partióles which concribute to the in- 
creaíing it. 

5\Hbw 3o- ^. When a Body neither increafes ñor decreafes, but 
tilld™ al ~ ls fomewhac changcd, it chis Change be not Ib great thac 
we do noc at all know ir ; we cati ir, as was íaid before, 
Alteration • henee it is eafy to íees thac there can be no 
Alteration wiuhouc local Motion : For how can there be 
.any Change in a Bxly> ií none of the Parts which com- 
pofe it, and upon the particular Order of which its Nature 
depends, have changod their Situation ? This being fo, ic r 
is very evidenc, that there muft be an Alteration in a Bo- 
dy, ivhen the íeiifible or infeníible Particles of which ic 
i> compofed, are puc ouc of their Order, or any greac 
Change made in their Figure: Or ic may alfo fuflfer an 
Alteration^ by the Acquifuion of fome new Particles, or 
' by the Lofs of fome of its oíd ones all which cannot be 
wkhout local Moción : Thus, when there is an Alteration 
in a bruifed Apple, we can ealily imagine that raany ofll 
ics Particles have been forced to change their Situation, 
and perhaps lome of them have alio changed their Fi- 
gure. If afcer this, any one ftill doubts whether there 
may noc be íbme kind of Alteration in whic£- there is, 
ibmething elfe beíides what proceeds from local Motion, I 
think he cannot be íatisfied becter, than by what we are 
now going to fay of Forms. 9 1 

CHÁP, XVIII. 

Of F O R M S. 

iMatFmns ffORMS área SubjecT: thac we cannot hope to treat 
9H¿bt to be X of, as we have done of Matter. For lince Matter 
"¿mfcíJes? IS a common Subftratum, which, when once we underftand 
what it is in Wood, we cannot at the lame time but un- 
derftand what it is in Fire, and in every Thing elfe,* one 
{ingle Refle&ion is of ic felf fufficienc to gain the Know- 
ledge of it. But becaufe the For?n of any i hing, is that 
which makes ic to be that particular Thing, and diftin- 
guiíhes ic trom every Thing elfe • it does not follovv, thac 
if we know the Form of Wood, we therefore know the 
JForm of Fire, or any Thing elfe. Wherefore if we 
would fucceed herein, and fay fomething more than ordi- 
pary, we muft defeend f.o Partieulars, notwichftapding the 
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Cuftom of Philoíbphers, who feldom do fo, but for the 
moft part contení themfclves with propofing abundance 
of looíe Queftionsj which we may look upon as fuperflu- 
ous, and i rom which vve can gain no Advantage. 

2. However, I do not affirm, that it is an ufelefs En- ¿¡¡J^*** 
quiry, if it íliouid be askcd here, as ufually ic is, whether 

Forms. and 

there be any fuch Things as Subftantiai Forms, that is, that the in- 
Forms which arfe real Subflances ; and coníequently have a ^thnaiSoni, 
diftinít Exiftence from that of Matrer. But thus much aü „ 0 t 
ac leaft, I may venture to affirm j thac the Solution of this shat^ 
Difficulty, depends upon the particular Knowledga of \j¡£ r * t My 
the Things. The Inftance of the rattonal Soul proves no- 
thing here ; for though we know that this is a Subftance 
reaily diftindt from the Body, to which it is united, and 
thac it does not at ali depend upon it for its Exiftence, 
yec we can conclude nothíng from henee as to the Forms 
of other Beings which are pur,ely material. 

_ 3. But if we confider this Adatter more clofcly ; though & ^f^lti 
n acknowledge, as all the World do, that the Soul is that r £mtib* 
which particularly makes a Man to be a Man ¿ and con* Formó/ the 
ícqucntly that it is truly the Form of a humane Body as hiana » e J od ^ 

t ~ 1 t 5 y i , r ' 'asa 7So<1y. 

bu?/ja?ie; jet 1 can t agrec, that it is, properly ipeakmg, the 
Form of 9. that which is fenfible, and is called the Body 
and confidered fimply asa Body j any more than it is the 
Form of any of^js Parts, confidered as different from 
each other : For m this Senfe, every one of them has its 
particular Form fo clofely conne¿ted with the Matter of 
it, that it continúes as long as the Part íubíifts, even af- 
ter the Soul is feparated from the Body. And indeed af- 
ter fuch Separation,' every part appears the^fame, as it did 
immediately before. For, that which was Fleíh, for In- 
flanee, is Fiefh ftill, and that which was Bone, is Bone 
ítill, and fo of the reft. 

4. The Caufe of many People's Miftake, who COn- 4. -An Error 
found the Properties of the Body wich thofe of the Soul, í phÍ9 
isthis; that a dead Body, when the Soul is feparated from tU ' 
ic, is uncapable of many Fundtions which we obferved in 
it before, fuch as moving it ielf, Refpiration, Nourilh- 
ment, <&c. fo that they perfwade themfelves that all thefe 
Things depend upon the Soul, and would not have ceafed 
in the Body, if the Soul had not deparced from it : 
Whereas we ought rather to think, that the continuing 
of the Soul in the Body, depends in fome meafure upon 
the Difpofirion of the Body to perform thefe Fundtions, 
and that the Separation is a Confequence of thefe Fun£H- 
ons not being able to be performed. For every Day's 
H 4 Ex- 
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Experience fhowsus, thacDeath never comes, ñor is the 
Soul ever feparated from the Body, till ir is íbme way 
hurt, or by íbme Means fpoiled and corrupted. And we 
have no Example of che Soul's being feparated from a 
foand and perfeít Body, and that this Body did not be- 
g¡n to be corrupted, till after ? and becaufe the Soul was 
íéparated from it. 
^Itflmili 5* * c wou ^ therefore be unreafonable, upnn the fingle 
xlrmu la Inftance of the RationalSoul, which is very different from 
the common Forms of Bodies, and without firft knowing 
the»particular Form of all Kinds of Bodies, to affirm here 
raílily, that there are fubfiantial Forms in Things merely 
corporeal ¿ however we may venture fafely and confi- 
dently to aflert, that there are íome Forms which are efi 
fevtial, that is 5 fuch as belong neceíTarily to their Subje&s : . 
Thus to be liquid is eílential to Water, becaufe there is no 
Water which is not liquid. * we may alfo affirm, that 
there are other Forms which are only accidental, bccaufej { 
they fo belong to the íubjedb that it cari exift without 
them, and not ceafe to be what ic was. Thus coláncfs 
is an accide?ital Form of Water, becaufe Water would 
ftill be Water, if ic was made hot. 
¿.Thathis 6. i c niighc very eafily be, that Ariflotk *might ac- 
"bat Arifíodc fcnowledgc epntial Forms and not fttbftantial Forms ¿ fot 
Md aihw of ic is certain, that the Greek Word wlr^h he ufes, may 
fp¿¡**** 1 as well or better fignify the one than the other. 

7. T»ot 7. Forms are commonly diftinguiíhed into Natural and 
Artificial Artificial: They cali thofe Natural, which belong to the 
^ZZt Sxtbfid- without the Afliftance of Men ; Thus a Porción 
of Marter réteives the Form of Marble in the 
Bowels of the Earth. Artificial Forms are thofe that 
proceed from Art; thus the Form of a Clock is 
called Artificial, becaufe ic is owing to the Labour of 
the Clock-maker. I agree, that if the Ñame had been 
given with regard only to the Caufes by which they were 
produced, it would have been reafonable to cali the one 
Natural, and the other Artificial ; but fince it is inferred 
from thence, that the Natural For?m are different from the 
Artificial Forms, and that they act from infernal Prin- 
cipies, which are very different from rhofe of Artificial 
Forms- there lies the Miflake. For Artificial Forms are 
as natural 'as the Natural Forms themfclves, becaufe they 
proceed from Caufes purely natural ; and Art, as was 
iaid before, does nothing elfe but apply a&ive Things to 
paffive Ones. 

8. It 
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8. Ic is much more reafonable to divide Forms into 8. P/V- 
Simple and Compound. Simple Forms are thofc of íimple ™ tQ °j; n¡ ™ % 
Beings, that is, of Beings that are capable of but a ™d com- 
few Propertiés ; and cotnpotmd Forms are thofe of com- 2 mnd * 
pound Beings, that is, Beings that are capable of a great 

many Propertiés. For Inñance, the Form of a hard Bo- 
dy, vvhatever that Form may be, is afmple Form compared 
with the Form of Wood, which, with refpect to the for- 
me^ 1 may be faid to be compounded ¿ becaufe a hard Bo- 
dy, as hard, is not capable of ib many Propertiés as 
Wóod. 

9. This Obfervation is more remarkable than one 9. That fm~ 
would imagine. For it is evident, that [imple Things may Pj¿ £°™¿ e 
beknown, whenwedon't at ali know thofe that are com- Z?¿cr¡? 00 d 
pounded of them : Whereas we cannot know thofe that fir& 

are cowpowideú, but we muft have a diftin¿t Knowledge 
of thofe Things which go towards their Compofition. 
Whereforc in order to underftand particularly the Forms 
or Bodies, it is neceffary that we firft begin with thofe that 
are [imple-, and afterwards come to thofe that are com- 
poimded. 



CHAP. XIX. 

Of Elfinents according to the Opinión of the 
Antients. 

TF we once have a clear Notion of what Philofophers i-lVhatThu 
-■-mean by the Word Element, we cannot doubt, but £- 
that the Forms of Elements are the moft íimple of all. kmmts. 
Ir is to be obferv'd therefore, that the principal Defign 
of Philofophers is to explain how every Thing is gene- 
rated, in fuch a manner as to let us know the difíerent 
States through which fuch Things pafs from their firft 
Principies till they areentirely compleat, and in that perfect 
State in which we fee tbern. And in order to this, fince 
they find by Experiencé, that every Thing is not made 
indifferently out of another, and that Stones, for Inftance, 
and Marble are not proper to be converted into Flefii, 
neither will they ferve to nourifh it and make it gfow j lo 
theyjudge by proportion, that all forts of Bodies are not 
compounded of Principies alone, connecled together in 
themoft fimpie manner poílible j but only fomevery fimple 

Things 
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Things, of che Mixture of which all other Things 
are arterwards compofed. Thefe very fimple Things, 
whatever they be, which thus arife frora the firft De- 
termination and Connexion of Principies, are what Phi- 
lofophers cali Elements : So that Elements differ frorn 
Principies in this 3 that a Frinciple> íuch as Matter, for Éx- 
ample, is, as it were, an incompleat and undeterwined 
Things whereas an Elementa is a completó and determined 
Thing. 

^^htVbl^ 2 * ^ S explaincd, there muft, withoutdoubt, be 
mfre Éte- more one Element, ocherwife there would be but one 
mena than uniform Simplicity in Nature, and no compounded Things. 
^éWm% But Philofophers have noc agreed what is mcant by Efe- 
the Antientí ment\ thc Reafon of which is, becaufe they have noc fo 
™' co ™'™- much inquired mto the Nature of Things themfelves as into 
m¡g tmtn s. ^ Senfatioits which they are apt to raife in us. Thus fome 
Philofophcrs who coníidered che Seníé of Seeing on\y 9 have 
aílerted that Light and Dark 3 Tra?ifpart?it and Opacous were 
the Elements of Things. And others, who referred e'J 
ry Thing to Feeling, have pretended that Hard and Lí- 
quid 0 or Hot and Cold were the Elements. 
rÁoúZitde ? ■ ^ ri fi ot ^ e ma y be placed amongft the Number Of thefe 
F^rEie- e kft* though he went ib a Way fomewhat diLerent from 
*>e»u. theirs. He coníidered firíl, the principal Qualities that 
come under the Senfe of Feeling* fuch^s Heat, Cold> Dry- 
nefs or Hardnefs, and MoiftneJ's or iÜ'quidnefs : And after , 
he had obferved that two of thefe Qualities might meet 
in the /ame Subjefe, and that the Four might be coupled 
four different VVays, he compofed four Elcm%nts ; of 
which the Firft ¿3 Cold and Dry, the Sccond is Cold 
and Moift, the Third, Hot and Moift, and the Fourth, Hot 
and Dry. 

&. Wf**t\ 4. Then, in order togiveNames tothem, heexamined 
fjvet them. whaC thoíe Thin g s in Nature were, in which one Ele- 
ment feemed to prevail, or in which its Qualities were 
moft fenfihle. Thus, imagining the Earth to be both- 
the coldeft and drieft Thing in the World, he called his 
Firft Elems?2t 3 Earth. So likewife, becaufe he rhought 
that Water was the coldeft and moifteft Thing, he call- 
ed his Second Element Water. Further, imagining alfó, 
that there is nothing more moift and hot than Air, he 
called his Third Element, Air ; And laftly, not doubting, 
bun that Fire is the hocceftand dryeft Thing inthe World, 
he called his Fourth Element, Fire. 



5. Ari* 
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5. Ariftotles making ufe of Ñames which were before 5*. Thatthejk 
ufed to íignify otherThings, hath givcn occafion to many, t^S^M 
vvho did noc righcly apprehend his Meaning, weakly to ly'jhme. 
believe, that This Eartb <wh'tch <we inhab'it, This Water 

fwhich tve drtftky This Air *which <we breathe^ and This Fire 
•which we kivdle, are che Four Elements. Buc chis will appear a 
very grofs Miftake, to any one who coníiders^ chat the 
Ñame Element is given only to the moft- [imple Body> 
whercas the four novv mencioned |ire che moft compound- 
ed of any we know. 

6. Buc if we fuppofe che Ekments of Ariflotle to be as ^J^** th * 
fimple as he makes them, and if we compare them wich fábiifl^dXy 
choíc which ocher Philofophers have accempced co incro- Ariflotle w 
duce; we do not find any Advantage chey have, why we ^/^¿^ 
fliould prefer them above ochers ,* becaufc in this Matcer 

we have no more reafon to con líder the Qualicies of Feel- 
hig) than thole of Seebig, or any ocher Senfe. Buc nei- 
%r che one ñor the ocher ou^hc to be allowed, and that 
for the fe two Reafons, which feem to me very ftrong. 
TheFirft is, That in ordcr to eftablifli Elements through- 
ly, ic ought to be upon the Determinations which may 
bappen to%íatcer abfolucely and in ic felf, and not upon 
the Relatio?¡s which che different Forms of which ic is 
capable may have toourFaculcies co raife Senfation. The 
Second is, chat all^frefe precended Elements being decer- 
mined by feníible Qualicies, of which we have no clear 
Noción ; íc is impolíible, but chat there muft remain fome 
Obfcurky, into which no Philofopher can fo far pene- 
trate as to be able to fee what will arife from their Mix- 
ture; in the fame manner as a Phyfician cannoc tell what 
is the Vertue of a Medicine compofed of many Cru- 
pié ones, of which he has only a confufed Know- 
ledge. 
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CHAP, XX. 

Of the Elements of the Chymijís. 

The Me- T C* nnot cell whecher thefe or fuch like Reafons, in- 
thod of thc duced the Chywifts to rejecS thofe Elements which the 
r*"^* 5 "V Antients would have introduced ; thus much is certain, 
EUmcnu! £ h ac tnev had propofed ochers very different. And in 
order co eftablifh them ; as they profefs an Art which 
' coníifts principally in ufing Fire after different manners, 
to feparace as much as is poífible, the different Parts of 
which different Bodies are compofed, they have pretend- 
ed, thatthis Refolucion is the only Way tofind our what 
are the true Elements which Nature makes ufe of in the 
Compoíition of Bodies ; as the taking a Machine |g 
Pieces, is the only way to find out what it is compo^ 
fed of. 

wi,at the 2 " Thüs, in working upon certain Bodies, upon Wine, 
Mcrcnry f fuppofe, they put a large Quantity of it into ar Alembick, 
the chynijis ¿ nc j means of Fire, make fome of its rarts exhale, 
which being then condenfed by the Cold ? fall down into 
anotber Veífel in the Form of a ftro^r fubtil, and pene- 
trating Liquor, to which they are pleafed togive the Ñame 
of Mercury-i Spirit^ or Aqua-iútz. 
^m*tit 3. After this, continuing thc Alembick upon the Fire* 
!*/f % they C ' ie ^ ma ' ce * c diftill a Liquor which has no Talle, and 
MdMpfar. thi s they cali ?bleg?n; and fo they go on till there re- 
mains nothing in the Alembick, but a glut'mous Snbftance 
like Honey. Then they put this glutinous Subftance in- 
to a Retort, and wirh Fire they make it again diftill a 
Thhgm like the former, and then an acid Liquor which 
they cali ¿Víercury alfó; and afcer that, another Liquor not 
quite fo fluid, fomewhat like Oil, and which is inflammable 
like it, to which they give the Ñame, Sulpbur. 
4. What hit 4- Laftly, They take that which remains in the RetorT, 
that they cali and which prefendy grows dry, and burn ir, and put the 
roum! U ana Aíhes into an Earthen Pot or Pan, with a certain Quan- 
Satt.' . ticy of Water, which in a fliort time becomes Salt, then 
ííraining it off clear into another VeíTel, there remains 
in the Pot a kind of dufty infipid Earth, which they cali 
Caput mortjium or Terra davin ata ; then with a gen de Fire, 
they make the clear Water which is in thc other Veífel 
to evapórate iruirely^ and afcer that> there remains at the 

Bol- 



Chap. 20. of Natural Philosophy. 109 

Bottomof the Veffel,a hard bricde Body which is very like 
Sale, and cherefore they cali ic Salt. 

5. Henee they conclude, that thefe five Subftances, viz. f.TkatMcr- 
Mercury> Vhkgm, Sulphur, Salt and Capta mortutm, are ^¡h^fJdt 
the Elemencs of Wine : AnJ becaufe whatever they can *«¿capuc 
extra¿t out of any other Sabjed refembles one or other mormura, 
of thefe, therefore they conclude in general, that thefe Zlnt$\ftbe 
Things, are the only and the true Eleme?its of ali the Chymijis. 
mixed Bodies which are in the World, and that all the 

Variety that we fee is owing to the different Mixture of 
thefe. 

6. I fhould think it a great Piece of Injuftice not to ¿. h ow ch y - 
give the Chymifts that Commendation which is due to ™ijhy may'be 
their Induftry and laborious Application. Wichout doubt fÉhersf^ 
the whole World, and the Philofophers particularly, are 

very much obliged to them for the Pains they have taken, 
and which they continué to take, to make a great Num- 
fw.of Experiments, whereby they come to the Know- 
ledge of diveríe Properties of many different Things. This 
gives them opportunity to find out and difeover the Na- 
ture of Things, and at the fame time, ferves for a Rule 
fo try the ^uth of their Principies by, and to juftify their 
Reafoning and the Confequences which they draw from 
thence. However l think their manner of treating of Phi- 
ioíophyis not fatúfr^ry, not their Elements fuchas ought 
to be allowed. 

7. Though the exceíTive Commendations which they y.TheEr- 
give themfelves, and with which their Books are filled, as rom of the. 
if they were the only Philofophers, and the Secrets of Ch ^ m fi u . 
Nature depoíited in their Hands alone ; and though the 

large Promifes they make, which for the moft are falfe 
and vain, have rendredthem almoft univerfally contempti- 
ble to the World ; and the obfeure Terms, and almoft 
perpetual Equivocations which they ufe, have made them 
ridiculous alfo to a great many : Tet I do not depart from 
their Opinions upon this Account. For as to thefe ex- 
cedí ve Commendations, and vain Promifes, they are only 
perfonal Faults which any one may eaíily lay afide, and 
which fome Chymifts of my Acquaintance are entirely 
free from.; whofarfrom beingvain and proud likeothers, 
afe on the contrary, fo modeft, that if they had nothing 
elfe to recommend them, they ought upon this Account 
to be placed in the Rank of Gentlemen. And as to the 
Obicurity of their Terms, fome of which are authorized 
by Cuftom, that is eafily difperfed, if we give but'our 
fclves the Trouble to explain them. 

8. Thac 
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t.Thatthey g # Th&t which makes me not to approvc of che Me- 
^theríuthl c ^od of the Chymifts, is, firft, becauíe ic is defectiva • 
fans of a for it is certain, that lee chem taíce nevcr ib much Pains, 

™7ifo(¡? y '' ^ le ^ can on ^ £ ec co g etner tne fenfible Parts of which 
whUb thly a Body is compoied : For as to thofe which refcmble that 
¿oget tage- íubtil Matter, che Exiftence of which, we demonftrated 
uud!° ** r a b° ve > an d which go co che Compoíidon of a great ma- 
nyThings, the fe efcape all their Pains. Buc furthcr, that 
which chey give the Ñame of Principie co, cannot buc 
be very much akeredj and ver y differenc from whac it 
was in che Mixture : For it is imponible, buc thac che 
different Parc> which they Excraft, when chey are puc in 
Agitación by che Fire, and daflied one againft anocher, 
irmfl: be changed boch in their Figure and in their Na- 
ture. And this is confirmed by Experience, for if all the 
Parts into which the Mixture is refolved, be mixed coge- 
ther again, che Refult wiü not be at all like the former 
Mixcure. m 
^.Tiiat^ai- 9. To this may be added, that the Chymifts decefve 
0 f themfelves, in fay ing, thac there are buc five Elements : For 
\heltwThuo allowing of their Method, and che Manner upon which it 
he more than is founded, wemuftfay, that there isa great N umber, yea 
jiveEicmems. fo g reaCí r h at: j c i s imponible co know cheín all. Thus 
there are a greac mány Sores of Mercury, Stdphur^ Salt 3 &c 
Buc co mención Salí only ; we finc^lmoíl as many dif- 
ferent Sales, a* there are different Mixcures. For Exam- 
ple, That which is extra&ed ouc of an Afh-cree, is 
Cauftick, thac is, will corrode and burn che Flefh, if ap- 
plied to ic j but chat which is extrafted from an Oak will 
not do fo. 

io.7i;atthey io. But that which fhocks me moft in che Reafoning 
havehtta 0 f tne chymifts* is che Confufion chac chey are unwilling 
úon of theh to get ouc oí, and che Averhon they have co clear and 
•wtEicmcnts. diftinót Knowledge, which ic is fo nacural co defire. For 
Inftancc, if we ask chem whac they mean by SulphttY* 
they will anfwer indeed, that ic is a fat infla?nmable Sub- 
flanee^ but if we go on co ask whac this fat inftammablc 
Subftance is, which chey cali Sulphur, and in what this 
Propercy of being Inflammable confifts, they will not only 
not give us any further Anfwer, which indeed is no great 
Matter, becaufe chey have none to give ^ but chey will be 
offended at our Curiofuy^ and chac we fliould have any 
Delire to be fátiáfied herein í So chac cheir Science extends 
no furcher chan co give Ñames co things whofe Natures 
they underftand not, and confequencly from che Mixture 
of which, icisimpoffiblecoforefee what willarife* which 

is 
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is onc of the principal Conditions which we require in 
Elemenrs. 

11. Perhaps it will be faid here in favour of the tuVktpié. 
Elemenrs of the Chymifts, and in favour of thofe of the %^eZ«£ 
Ariftoteliavs, that though we do not know diftin&ly what of the a,y- 
they are in themfelves, yet we know at leaft what they ™¿¡¡ S J¡¡¡£ ¡f 
are capable of^ that is, the Senfations they raife in us, or " ltn * 
the Convenience or Inconvenience we receive from 

them, which they think fufficienc to determine what the 
EfFed of their Mixture will be. For, fay they, we may 
lay down two general Rules hereupon; Firft, That if 
tv:o thíngs feparately-y are capable of produáng the fame 
EffecJ, they uoill alfo be capable of produáng it <when they 
are mixed together. Secondly, That if Two things fepa- 
rately, are capable of produáng t<wo contrary Ejfétls, *whéh 
they are compounded together they <will produce fome mídale 
Thbig bePwee?i thefe t<wo Ejftfis. And thefe cannot be de- 
^jed to be of good Ufe. 

12. Though thefe Rules are for the moft part found i*:Thup¿ 
to be true, yet it will be very wrong to truft too rauch unded ufa 
to them • and I doubt not but the Chymifts themfelves 

will diíovfc them ; for they know very well, that he our mato** 
wfio exa&Jy follows them,' will many times form a Judge- ™Y e l a ¿[u 
ment contrary to Experience. gtmtn * 

13. For inflan^ if we follow thefe two Rules ftridt- 13 fk¿ firji 
ly, we muft affirm, that two Bodies which feparately are 1n ftf^ 
cold } ought together to makeone coldBody. 

14. We muft affirm, that two liquid Bodies will com- 14. n 7^ 
pofe one liquid Body. p<*»ce. 

T5. That two tranfparent Liquor s will compofe o?ie l? , m In _ 
traiífparent Liquor. flanee. 

16. That two red Liquor s mixed together, will make 1$. i V /«. 
one red Liquor . flanee. 

17. That a Body of a Yellovifi Colour, mixed wkh a , 7 . v /*- 
Body of a Green Co/our, ought to compofe a Yello<wifi flanee. 
Greeu. 

18. That two things which may be feparately taken 13. vi Xtu 
withoutany danger, may alfo be taken together without f tam€ * 
any. 

19. However, we know that every one of thefe are con- x ^rhe flrfl 
tradi&ed by the following Experiments. For Example, Experlment 
cold Lime 7 having cold Water fprinkled upon it, grows °f the contra ' 
fo hot, as to be ready to burn. Further, If 0/7 of Vi- u ' 

triol and Oil of Hartar y each of which are cold, be mix- 
ed together, we fhall perceive a fudden Ebuüition, and 
at the fame time a very feníiblc Heat. 

20. If 
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ap.il. Expt- 20. If Spirit ofWine and Sprrit ofXJr'me, each of which 
are very fluid, be mixed togecher, they will, in a Mo« 
menc almoli, unice into a Body noc ac all fluid, but prct- 
ty hard. 

%ú ni. Ex? 21. If about an Ounce of Litharge of Siher be put ir> 
to a Pinc of difiilled Fisgar, and boiled balf a Quarcer 
of an Hour, and if a Pkce of unflackcd Lime be fteeped 
Four and tvventy Hours in a fufficienc Quancicy of Wa- 
ter (ic rnuíl be in an Earthen Poc varniiliedj new and 
clean,^ and afcerwards each of thefe Liquorsbe ftrained, 
they will be very tranfparentj but when they are mix- 
edj they will become opacous and of a very brown 
Colour. 

%i. l)f $ym- 22. In the Ufe of ihefc two Liquors confiñs the whole 

íatoetuklnk. Qf they caU Sym{athetick M , 

They write thac which they would not have feen, wich 
the firft Water, and the Writing difappears the Momenc 
that iz is dry : Then, he who receives the Letter, wipes 
over the Paper with a Sponge ever fo lítele moiftná? 
wich the other Water, and the Writing begins to 
appear of a reddiíh Colour, tending to a Black. If 
thefe Wacers are freíli made, and Care be t£Í<en to co- 
ver the Pot in which the unQacked Lime is rufufed, the 
Sponge that is moiften'd need not touch the W ricing, in 
order to make ir appear ; ic is fuffiGÍep,t> if ic pafs by ic 
at a lítele diftance: Nay I have ofren feen the Lime- 
Water fo ftrong, that when the Letter written with 
the firft Water was laid upon a Table, and covered 
wjth a Quire of Paper, the upper Lcaf of which only 
was moiftned wich che Second Water, the Writing grew 
black. 

33. iv. £*- 23. If a Píece of Braíil Wood be boiled in Water over 
farim&t. ^ p¡ rCj we fh a ll preíently have a Liquor pretty red; 

which if it be afcerwards poured inco a Glafs in which 
there is ever fo lktle Vinegar, this Colour will be chang- 
ed into an Ámber-Colour, and thac fo quick, thac the 
^firft Colour will difappear entirely, as foon as the Water 
.touches the Botcom of the Glafs. 
24. v. Ex- 24. Ic is cercain, xhztNut-Galh are of aYellowiíh Co- 
ftrwitnt. \qux> and that when they are reduced to Powder, there 
is no more Blackneís in them, than in the CopperaSj which 
is green; and yet if thefe two be infufed in common 
Water for a few Days, or if you would have ic quicker, 
if the Water be boiled an Hour or cwo over the Fire, ' 
they will be of one black Colour, and not difter from 
Ink buc only in chfo that they want the Gum Arabick. 

25. Phy- 
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25. Phyficians order fometimes a few Drops of Spirit *r\ VL£x- 
ofNitre or of 0/7 of Vitriol to be taken in Broch or fome ? eummt ' 
ot^jr Liquor, and thefe two Things taken feparately and 
in proper Cafes, are good Remedies, but if they be ta- 
ken together, they are Poifon. Now this Experimenr, 
together with the foregoing ones, and many others thác 
might have been added, do fo cvidently fhow the Un- 
certainty of the two forementioned Rules, and confé- 
quently the little Ufe ofthe E/ements of the A?itients and 
of the Chymifls, that there is no need of adding any 
Thing more 3 That which now remains to be done, is 
to endeavour to difeover what are the true Elements of 
?mtural 'íhi?2gs. 

C H A P. XXL 

Of the Elements of Natural "Things. • 

THAHtwe may a<ft here with all poííible Caution, uThatm 
and flbbliíb the number of Elements, upon the ^J^ 
Confideration of Things as they are in themfelves, with- 

aferibing Fi- 

out any regard* tcu|ie Manner of their affecting us ¿ we ^ tot p 
obíerve, that the ftrft Thing that we can conceive to hap- ^uerf 
pen to Matter, is, that it may be divided into a great 
Number of Parts, all which areof a certain Figure. This 
Confiderarion is of great Importance, for if we attend e- 
ver fo little to it, we fliali be furprized at fome Perfons> 
who are ready to laugh, when we obferve to them, that 
the Parts of Matter are of a certain Figure, and yet can' 
feriouQy hearken to thofe who tell them ot oceult Qua- 
licies, which they cannot at all comprehend 

2. We obferve further, that befides thofe groís Bodies, 2. That iheté 
fuch as we can take notice of, with which we are fur- ff^^t 
rounded ; there arean infinite Number of others Very ímalU j wa u %¡d¡9t* 
which efeape our Sight, and which were not at all known 
to the Anrients. Though even amongft thefe, if we 
ñridüy examine them, fome may be made appear to us, 
fuch as the little Eels y which fpring up aímoft in a Mo- 
ment, in the befi fort ofVinegar fet in the <warrn Stm$ but 
it is certain, we had not known. of thefe fmall Creatures 
to this very Day, were it not for the happy Invention 
of the Microfcope, in this Age. Thus, for Éxample, Specks 
of Mould upon the Covers of Books, have been lon^ ob- 

I ferved, 



H4 ROHAULT's System Partí, 

ferved, and alio, that a Mite, which is much Iefs than a 
Grain of Sand, is an Animal, becaufe we can fee it move 
along j but it is fince the Invention of MicroícopesQhat 
we can wich pleafure lee not only that they are ib, but 
that every Speck of Mould is a lítele Garden covered with 
Plants, every one of which has its Sia/k, Leaves, Buds 
and Flowers^ and that a Mite has its Back covered <witb 
Se ales 9 that it has thrce Feet on each Side, a?id t<wo black 
Spots i?* the Heady which we íuppole to be Eyes, becaufe if 
thePointof a Needlebeputin its way, itwiH turn alide. 
v™?s ta?* 3' ^ince ^ uc ^ ^ ma ^ Jodies are difeovered and íeen by 
fji 'of Parts th e Microfcope, we may reafonably judge that there are 
fiiUfmaUeu Parts incomparably lefs yet, which efeape all our Senfes, 
all the índulhy of Man, and exceed even our Imagina- 
tion ic felf. And that this may be cle3r by one Exam- 
• pie ; Since a Mite walks along, it muft have Lcgs, and 
thcfe Legs muft neceíTarily have Jomts. In order tomove 
the Joints, there muít be Mufeles, Ncrves and Te?tdonu 
and in thefe Nerves Fibres, íuch as we íec in thofe of lar- 
ge r Animáis, or at leaft, fomething equivalent to thcm : 
. And if we would carry this Coníideracion yet turther, and 
fpcak of the Heart, Blood, Brain^ avd Animakfyirits, we 
fhall be quite at a Lofs, and forced to confeiS, that our 
Imagination is unablc to comprehend or reprefent the 
extreme Smallncfs of the leaft Parts^pf which a Mite is 
compofed. I defire that theíe Things may be well confi- 
a'ered, and I have purpofely urged them, to avoid the 
Impertinence of thofe Pcríbns, who ridicule every Thing 
propofed to them, which does not agree with their grofs 
Notions j and who make a Jeft of it, when we men- 
tion that fubtle Matter to them, whofe quick Motion and 
Smallnefs makes a PaíTage for it 5 and fuids it a Place 
every where. 

4» That Eff- 4. Having laid down thefe Obfervations, fince we are 
V fZnthe%f t affured, that the fmalleft Bodies in the World, as well as 
Jpívifion that the larger, arife from the Mixture of Elements • and 
Matüu ^ ince ic iscertain 5 r ^at a íufficient Number of the fmall- 
eft Parts, may compofe as great a Body as we will ; we 
muft conclude, that there ought tobe as many Elements, 
as there can be remarkable DifTerences in the infenfible 
Parts of Matter upon their firft Divifion. 
¿.Thatrce 5. Now that my Mind may be the clearer underftood, 

fpcTkofthe 1 mUfi : repCaC thC Advice which 1 before g ave > viz ' TnaC 

Divifion that 

I confiderThingsin their mere natural State. And though 

iheCn'"' * am VCiy WCÍI awarc > tliat the firft Divifion of Matter 
tfihlwTu. was made b y God> and as he pleafcd, when he created 

the 



Oíap. si* of Natural Philosophy: 115 

the World ; yec that is not the Divifion I amhere fpeak- 
ing of, becaufe I believe the Creación to be a Myftery 
which I cannoc fearch ro the Bottom of. So thac I fpeak 
of another Divifion, which may be made agreeabLy to the 
Nottons we have, and of which all the Things in the 
World are the Confequcnces. 

6. Thus, coníidering as far as I am able all Macter, í.vPhat that 
I firít divide it in my Mind into an infinite Number of %¡¡¡$°" % 
Parts very near equal, not troubling my felf what Figure JofeEiments 
they are of, becauíe, there may be a greac many other Fi- '« arifefrm. 
gures, beíides Cubick which comes firft into every one's 
Thought, that may produce the fame Efféót. After this, I 

fuppoíe that God turns every one of thefelittle Particles, 
in many difFerent Manners, about their feveral Centers, 
in order that a true Divifion of chem from each other 
may begin to be made. 

7. This being fuppofed, it cannot be but that all thefe 7- That there 
Particles of Matter muft be broken where-ever they are ™^J7a£T 

Angular, or ase intangled with thofe that join to them ; fo EUmmts. 
that thofe which were iuppofed before to be very ímall, 
muft becom£ ftill imaller and fmaller> till they are got 
into a Saherical Figure. Thus we have two Sorts of 
Matter d*ermined, which we ought to account the two 
firft Elements. And of thefe two we here cali that which 
confifts of the ver^ñ?ie Duft which comes off from thofe 
Particles, which árc not quite fo fmall, when they are turn- 
cd round, the firft Elewettt. And thefe Particles thus made 
round, we cali the Second Element. And becaufe it may 
be, that fome of the fmali Parts of Matter, either íingly 
or united together, may continué in irregular and conjujei 
Figures, not fo proper for Motion, we take them for the 
tbkd Element, and join them to the other two. 

8. As to the chief Properties of thefe three Elements, 8. The Pro- 
it is to be obferved, that it is no Contradicción to fuppofe P< rtl " °f Si 
them to be changed from one Sort to another : Thus the mems% 
Particles of the Third Element may fometimes be made 

round, and acquire the Form of the Second. And thofe 
of the Second and Third may be broken> and fo converted 
into the Firft. But none of thefe three Elemeiits wili bet- 
ter preferve their Form than the Second, becaufe it is more 
folid, and the Spherical Figure, which it is of, will allow 
it to move about it felf, without being intangled with the 
Particles about it. On the contrary, none are fo eaílly 
changed as the Firft, becaufe its Particles moving very 
quick, and being very fubtle, they cannot refift the Shock 
of the Particles belonging to the other Elements, when they 
I 2 mcet 
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meet with them, buc are forced at all times to fuit 
thcir Figures to thofe of the Places through which they 
pafs, and where their Motion carries them. 
The Pro- 9. The Firft Element ought alfo to have more Motion 
jwttcs cf the tnan either ot : ine ocner Tw0i f or t hough all the three 

Elements, were at the Beginning cqually moved by the 
Firft Mover, yet it muft afterwards happen, that the firft 
Element having oftentimes met with other Bodies which 
refifted it, and which it could not move, will be refledted 
back, without lofing any of its own Motion ; whereas 
the other Elements cannot meet this, but they will /nove 
ir, and ib increafe its Motion by diminiíhing theit 
own. 

10. How the io. And fincc the Firft Element is often forced to run 
went^qnires mto thok little Intervals which are between the fmall 
¿reater Velo. Globes of the Seco?id Elementa it muft neceíTarily be, that 
"tktÍT»o the man y °f lts ^ arts being comprefíed, will leave the Place 

where they are, and get forward ,* and fo having a Moti- 
on compounded of their own Motion, and of that 0$ 
the Parts which follow them and prefs upon them, they 
will acquire a greater Velocity than the Pajts of the Se- 
cond Element which forcé them on. In the {¿jpne man- 
ner as the Air contained in a pair of Bellowá' - goes out 
with much greater* Velocity than the Sides of the Bel- 
lows approach each other, and which Ijy their approach- 
ing, pufli it, and make it to go out. 

11. whjwe 11. Iwould have it obferved by the way, that I míghfc 
tropel Ñames a * ter tne Example of Ariftotle, give Ñames to the three 
to thefe "e"- forementioned Elements, from the Things whicb partake 
mtms. moft of them : Thus, I might give the Ñame Fire to the 

Firft Element, Air to the Seco?id, and Earth to the Third. 
But befides, that this would be to a£t contrary to Order, 
becaufe I have not yet proved, that Fire is for the moft 
part compofed of the Firft Element, Air of the $eco?id, 
and Eartb of the Third j there is yet another Rea fon that 
ought to hinder me from doing it, and that is, that I 
íhould give Occafion for abuíing them, and for having 
them underftood in another Senfe than whatlintertd they 
íhould be. 

^í-That thefe 12. Perhaps it willbehcrc faid, that Matterwas not di- 
mlnts^!rÍ m t Y iácd ' in tn e Beginning as I have íüppofed ; But tho' I agree 
imaginarj. it may be fo, this makes nothing againft me,* for it íig- 
nifies very little how Matrer was divided at the Beginning 
and in what manner foever it was divided, there is no 
doubt butit is now divided into thofe three Sorts of Matter 
which I have deferibedj it being certain, that they necef- 

farily 
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íarily follow frora the Motion and the Dkifion of the 
Parts of Matter which Experience» obliges us to acknow- 
ledge in the Univerfe. So chat che Three Eleme?its which 
I have eftabliflied, ought not to be loojced upon as ima- 

S'inary Things but on the contrary, as they are very ea* 
y to conceive, and we fee a neceííity of their Exiftence, 
i we cannor reafonably lay afide the Üfe of them ? in ex>- 
plaining Effe&s purely Material. 

I 3 CHAP. 



i. Wecannot reafonably lay ajidc). 
Thefc three Elements are to be look- 
ed upon as fiftitious and imaginary, 
becaufe they depend upon a Plenum 
evcrywhere, which wc have before 
rejected. Buc concerning che true 
Elements of Nature, the iiluftrious 
Newton thus explains himfelf. 

Jt feems probable to me 7 that God 
in the Beginning formed Matter in fo- 
s&'d, majjy } hard, impenetrable* mo- 
veable ¿anieles, of fuch Sizes and 
Figures* andwith fucb other Proper- 
ties, andin fuch Propon ion to Space, 
as mojí condneed to the End for which 
he formed tj^n; and that thefe Pri- 
mitive Par tules being Solid, are in- 
comparably h arder than any porous 
Jodies compounded of them j even 
fo very hard, as n**ür to reear or 
break in Pieces : Nomdinary Power 
being able to divide what God him- 
felf made one in the firjl Creaticn. 
While the P articles continué entire» 
they may compofe iSodies of one and 
the fame Nature and Textnre in ail 
xAges : 'Bm Jhould they wear away or 
break in Pieces , the Nature of Things 
depending on them y wculd be changtd. 
Water and Earth cempofedof oíd worn 
P anieles and Fragments, oj Par fieles, 
would not be of the fame Nature and 
Texture now 3 with Water and Earth 
compofed of entire Particles in the 
Brginnin?. ^ind therefore that Na- 
ture may be lafling 3 the Cbanges of 
corpórea! Things are to be placed only 
in the various Sefarations and nevo 
KAffociations and Motions of thefe per- 
manen t Particles ; compouttd Bodies 
being apt to break-, not in the midft 
of folid Particles, but where thofe 
Particles are laid together, and only 
touch in a few Points. Opticks pag. 
37S- 

Further» nothing can be more ab- 
furd than to imagine, chac ail cluíe 
íurpriz.ing Things in the Univerfe, a- 
rife and were í'ormed out of thofe 
ihree Eleíncn?s pf Cárter and 'by 



che Motion imprefled upon them in 
the Beginning, without any Inter- 
pofition ar'terwards, either of God 
.himfelf, or any other incelligent 
Caufe. For according totbat Hypo-» 
thefis, the Followers of Canes have 
not ío much as dared co attempe ex- 
plaining how all Kind of Ptantszuá 
^Animal Bodies (which are the prin- 
cipal and moft excellen: Part of this 
Univerfe) wereat firít made, and by 
whac Laws of Motion they were 
framed, How much betcer does the 
foremention'd admirable Perfon ex* 
prefs himfelf. 

Now all material Things feem to 
have been compofed oj the hard and 
folid Particles abovemcntion*d* vari- 
oufly affociated in the firjl Creation by 
the Ccuncil of an intelligeni xAgent. 
For it became him who created them 
to fet them in order, ^And if he did 
fo, *tis itnphilcfophical to feck for any 
other Origin of the World, cr topre r 
tend that it might arife out of a 
Chaos by the mere Laws of Nature ; 
thvugh being once formed, it may 
continué by thofe Laws for maní 
ges, For while Comets move in very 
excentrich Orbs in all Manner of Po- 
fitions» blind Fate could ncvtr makc 
all the Flanets move one and the famt 
way in Orbs concentrtck, fomc incon r 
ftderable Irregularitics excepted, which 
may have rifen from the mutual *Acli- 
onx of Comets and Planets upon one 
another^ and will be apt to increafe, 
'tilíihis Syflcrn wants a Rcformatiou. 
Sttch a xzonderful Uniformity in ths 
Planetary Syflem mnft be allowed the 
Effeíl of Chotee. xAnd fo mnft the 
Üniformity in the Bodies of ^Animáis, 
they having generally a right anda left 
Sidc fyíipcd alihe, and en either S¡de 
of their Bodies, two Legs behind, 
and either two iérms» or two Legs» 
or two VVings before upon their Shoul- 
ders, and betwcen their Stwulders a 
Neck rnnning down into a 'Bart'-bcne, 
and a He ai upon it \ And in the 
\ ' Heai 
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X. What is 
meant by 
hard and li- 
quid Hodies, 



C H A P. XXII. 

Of thc Form of a Hard andof a Liquid Body, or 
of Hardnefs and Liquidity* 

"D ECAUSE it is by means of our Senfes, that we 
find out the principal Differences obferved in 
Things^. I think we canuoc do better, tban to confuir 
them one afrer another, to find out in what Order the 
Forms of natural Bodies oúghc to be treated, bcginning 
wich thofe that difcover to us che feweft Properties of 
.their Objecls. And íince the Senfe of Feelmg is che grof- 
íeft of al!, and that which takes up the leail Compaís of 
our Views, I will begin my Inquiry with that- Now when 
we rmke ufe of the Seníe oF Feeling, to difcover whar 
áorc of Bodies chey are which furround us, we obferve 
that there are fome which refift thc Motion of ourHands, 
and will not be divided without great Difficulr**-; on the 
contrary, there are others which do noc refiftcíem at all, 
buc are very ealily divided all ways,* the firíl of thefe we 
cali hard Bodies, and the other liquid fy^es ; and we fay, 
that a Body is ib much che harder, as críere is greater Diffi T 
culey in dividing ic 3 and anocher fo much che fofter? as 
ic refifts lefs, and is divided wíth greater eafe. And thofe 
Bodies which are of a middle Sorc, betwixt hard and li- 
quid, and which reíift our Feeling, or the Moción of our 
Hand buc a little, chefe we cali fift. 



fíead trvo Ears, two Eyes, a tfofe 3 a 
Mmtth, and aTongrte, aliktjitkated. 
uílfh the jifji Conirivance of thofe 
very artificial Parts of ^Animáis, the 
Eyes, Rarty "Brain. Af úfeles, Heart, 
JLungs, Midrijf, Qlands, Larynx, 
Hands, VfárigSj fwimming "Bladden* 
natural Speelacles, and other Organs 
ofScnfe and Motion ; and the InftinCJ 
of "Brntes and Infecís can he the Ef- 
fecl of notbíng e/fe thañ the Wifdom 
and Ski/i of a'powerftd í everlafíing 
uígent, robo being in all Places, is 
more able by bis Will to move the 
^Bodies xoiihjn his bonndlefs' nniform 
Seníb ríum> ánd thereby to form and 
re form the Parts of the Unher fe, tban 
we are by our Will to move the Parts 
qfour own "Bodies. jfndyet xceare not 
to conjider the World as thc 'Body of 



God, or the*fcveral Parts thereof as 
Parts of God. He is an uniform 'Be- 
ing,voidof Organs, Members or Parts^ 
and they are his Creatures fnbtrdinate 
to bim, and fubferv'tent to his Will, 
^And he is no more the Sonl oftbem, 
tban the Soul of a Man is tbe Sonl 
of the Species ofThings earried throngb 
tbe Or? sin s of Senfe, into the place tf 
bis Senfation, rohereit perceives them 
by mean» of its immediate prtfence 
without the Pnterventton of any Third 
Tbing. The Organs úf Senfe are not 
for enabling the Soul to perceive the 
Spccies of Tbings in its Seníoríunii 
but only for conveying them tnithcr ; 
and God has no needef fnch Organs. 
he being every mhere prefent to the 
Tbings thcmfclves. I bid. p . 3 7 8 . 

2. We 
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2 # We obfervealfothata Body, whichrefiftstheTouch *• Thathard 
and is with Difficulty divided, kceps ic felf alio within its Zdhs^fthe 
proper Limits, and preferves its Figure, wichouc wanting jame kind of 
a VeíTel to contain it¿ and on the ocher hand, that a Bo- ¿^'j^S 
dy which does not rcfift the Touch, does not contain it ¿les 0 f°¡ h$ 
felf within its Limité butrunsand fpreads about, if it be ' Anciems, 
not put into fbme VeíTel. Wherefore Arifiotle having 
given the Ñame of Dry to a Body which is contained 
within its proper Limits, and that of Moift, to a Body 
which does not do fo, but wants to be contained within 
the Limits of another it follows that the bard Body we 
are fpeaking of is the fame as what Ariftotle called 
Dry, -or at leaft a Species of it ; and alfo that the Ilu 
quid is the fame with the Moifi 7 or at leaft a Species 
of it. 

3. As Ariftotle has not explained what Dry?iefs and 5- In what 
Moiftnefs confift in, fo neicher has he explained the^^" 

ijKature of a bard and a Uquid Body. But moft of his malte Hardl 
Followers contend, that a Body is bard, becaufe it com- n ^? n f Li * 
prehends a great deal of Matter in a little Compafs, and mJíjl *° 
that a Body is Uquid, becaufe it contains but a little 
Matter & a great Compafs ¿ fo that they make Hardncfs 
to confift in Condenfation, and JLiquid?tcfs in Rare- 
fa&ion. 

4. It is to be^üfcferved, that they would be underftood 4« pattheh 
to lpeak here of a Rarcfadtion, without the Addicion of ^"nTflife 
any Matter at all, not fo much as of foreign Matter, and sntfo/tiion, 
of a Condenfation which does not in the leaft fuppoíe any 

Sort of Matter to come out of the Pores of the conden- 
fed Body; which Things are direótly oppofite to what has 
been before eftablifhed j wherefore it cannot be thought 
ftrange, if we do not agree together as to the Nature of 
hard and liquid Bodies. 

<¡. But if Rarefaftion and Condenfation were made as s- ^ Confa 
they pretend, yet it were eafy to prove that they are mif- op¡^ 0 „°{f% e e 
taken in their Notion of Hardnefs and Liquidneís: Foras Ariíioteiíans, 
the producing one Piece of white Marble, is fufficientto ™ d tht - 
ftiow, that the Nature of Marble does not confift i^ ^fnii of 
Blacknefs, fo it fhall fuffice to bring one Inftance of a Water are 
Body which dilates it felf when it grows hard, in order to % tf " 
íhow that Hardnefs does not confift in Condenfation ; 
Thus we fee that Water is dilared, when it is turned in* 
10 Ice, for the VeíTels which contained it, and juft 
í 4 heW 
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hcld it, cannot then contain ic, i but are many tigies 
broken. 

6. a Miftáke 6, I know very well, chat it will here be anfwered as 
telimt °to ufad, that the Veffels would not be broken, but for fear 
thi Rcajon of a Vacuum : That is 5 becaufe their Sides approach one 

Zrlbrfklnb anotner ' * ere ma y noC b e an Y Space left between 
fheFrojT. y their Concave Superficies and the Convex Superficies of 
the Water which is condenfcd. Buc if this were true 5 ic 
would follow, thac all the Glafs Tubes which we ufed 
in the forementioned Experiments, ought alio to be bro- 
ken, when no Air got into the Place ouc of which the 
Quickfilver carne, which did not come to pafs> as I have 
ofcentimes tried. 

7. jfmther 7. Add to this, that if Ice were only condenfed Wa- 
uSconlu.^'^ to make for Jnftance, a Cubick Foot of Ice, there 
fed Water y muft be more than a Cubick Foot of Water, and con- 
líhT^Q ^ e( í aen ^y a Pi ece of Ice would weigh more than a Quan- 
tlTwatcT. tity of Water of the fame Dimenfions. From whence i/|t 

follows, according to what has been before demonftra* 
ted, that Ice ought to fink to the Bottom of the Wa- 
ter, and not fwim at the Top, as we find ic does. 
8. inocular 8. Buc for the full Convidtion of thofe wbf° feem to 
ppnmftratU ¿ e fy a n Areuments, and truft only to what they fee 3 lee 

cu of the Jame . / , °. r , . ~. J ^ . 7 , A 

Thiug. thern but take a ulaís or the bnape of an inverted Cone 
or Pyramid, and after having filled it <f ;e full of Water, 
expofe it to a great Froft, that the Water may become 
Ice; then if the Glafs holds but half a Pint, we fhall fee 
the Ice rife up about the fixth Part of an Inch above 
the Mouthof che Glafs, which is *a Dilatation feníiblee- 
nough not to doubt of the Faft. 
9. Whfit y. This then is a certain Truth, that every Body which 
^larTZdf Recomes hard, is not condenfed ; and therefore Hardnefs 
confijism. does not coníift in Condenfation, ñor coníequently does 
Liquidnefs confift in Rarefaótion j for as Water is dilated 
by freezing, fo is Ice condenfed by thawing. Having 
thus fufficiently confuted an Opinión which has been fo 
long received, and not thinking it worth while, to íhow 
how Jittle Foundarion there is for other Opinions which 
have been received only by a few, I come novv to efta- 
blifli my own. And firft I examine the Appearances of 



i. So great is rhe Forcé of free- 
iiog Warer, chai roe only Bowls 
and Gláís Cups, buc alio large Vef- 
íels or" Brafs and Silver are broken 
by ic. See Exferim. ^Accad, del Cim. 
p. 72. 



2. A Dilatation fcnfjble tnongh) 
Yec ic rnufí not be difíémbled, that 
fomething may poilibly be here aí- 
cribed to the Conrraótion of the 
Glafs. See the Notes on Chaf, 23. 
Art. 36. 

a bar4 
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' a hard and of a liquid Body, and find, thar the one con- 
tains ic íelf wichin its proper Bounds, and the other does 
not : And becaufe ro be concained wichin its proper 
Bounds, is the fame Thing as not to be moved ; I con- 
clude, that to be hard, is to be compofed of T anieles wbich 
are i fo at refi among tkemfelves, that their Connexion and 
Order» is not difturbed by any Matter that moves befrween 

them. 



i. So at refi among themfelves) 
Though all hard Bodies have Parts in 
ípme meafure at relt, and many 
liquid Bodies (viz. fuch as are made 
liquid by Heat) are manifeftly very 
much agicated i yet becauíe fome- 
thing more than the bare Reír, of the 
Parts feems requiíice co coníiirute 
Hardnefsj (for a Heap of very fmall 
Sand, whofe Particies are all at reft, 
is not a hard Body,) and becauíe 
Ntoion does not íeem always ne- 
cRry ro confticute a liquid Body, 
I (foríome liquid Bodies are very 
| coldj) I think it therefore worth 
¡ while to add fomething bere, to ex- 
I plain this Matt^more fully. 

Firjl then, 5bt us hear what the 
¡ hmousífcivtonfnys, concerning that 
Forcé by which the pritnary and na- 
turally indivifibleCorpufcles of which 
the Particies of all Bodú*^re com- 
pofed, are conne£led and cohere to- 
gether. 

The Parts of all homogeneal hard 
Jodies vohich fully touch one another, 
Jiick together very flrongly. And for 
exp/aining f:ow this vtay be, fome have 
inventtd hooked Atoms, which is 
ktgging the Qnrfiion ; and others tell 
us, that "Bodies are glued together by 
Reft, that is, by an uccult jjluality or 
rathtr by Nothing ; and others that 
the) Jiick together by confpiring Mo- 
lióos : lhadrather injer from their 
Cobafiov, that their Particies attraft 
one another by fome Forcé which in 
immediate Contrae! is exiccdinj flrong, 
at fmall difiances performs the Chymi 
cal Opera t ion s abovemention'd, and 
reaches not far from the Particies with 
any ¡enftble effe£l— No» if compoxnd 
Jodies are fu very hard, as ne fitu< 
fome of them to be^ and yet are very 
porons, and conjifi of Parts which are 
only laid together, the fimple Parti- 
cies which are void of Y ores, ¿nd were 
neveryet divided, mufl be mnch har- 
dcr. For fuch hard Particies being 
heaptd ap trgethtr, can fcarte touch 
one another in more than a few 
fdntt) aud therefore nwfl fa fepa- 



rabie by much lefs Forcé than is re- 
quifite to break a folia Particle, whofe 
Parts touch in all the Space bettoeen 
them, without any Pores or Inttrftlj 
ees to w calcen their Lohxfion. Aud 
hoto fuch very hard Particies wbich 
are only laid together, and touch only 
in a few Points, can jiick together , 
and that fo firmly as they do, with- 
out the Affxflance of fomething wh 'ch 
caufes them to be atttacred or prejfrd 
towards one another* is very difp^nU 
to concehe.—Now the fmallef Par- 
ticies of Matter, may cohere by the 
ftrongefi Attratlions, and cnmpofí 
bigger Particies of wéaker Virtue i and 
many of thefe may cohere* and com- 
pofe -bigger Particies whofe Virtuz is 
flill weaker : And fo on, &c. Op- 
ricks Ibid. p. 364. 370. 

Ic is evident therefore, that the 
Particies of which the original and 
fmalleít Parts of Matter are compo- 
fed, ftick together and areun¡ted> 
not by Refi (which is really nothing 
at all) btit by mutual Attrattion. 
(See the Notes above on Chap. xi. 
Art. 15.) And ic is manifeft, that 
all Bodies* fluid and folia are equally 
coir.pounded of fuch lbrt of Particies 
entirely íblid and perfeclly hard, 
But that which is next to be enqui- 
red into> is, what the Figure and 
Compoíition of the larger Particies 
muft be, in order that the Bodies 
compofed of them, may be hard or 
liquid, 

Secondly therefore. That Body, 
whofe Particies are ío fitted to each 
other, as to touch' one another in 
large Superficies' s> will, by che very 
itrong mutual AttracVion of its Parts, 
be a very hard Hody \ and according 
as chcíé Parts afterwards eiiher touch 
one another cnly% or are moreover 
íntangled with each other, will the 
Body be more or lefs brittlc, and ca- 
pable of being made liqnid by Heac* 
wuh more or leís dimculty : *As 
Ice, VVax, Ghfs, Metals, Honei, 
VVood, &c. 

Thirdly, 
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them. Whence it follows, thac a Body is fo much the 
harder, as it has more Parts which immediately touch each 
other without moving. 
lo.whatthe io. On the other Hand j becaufe, not to contain it! 
fi^UTild a ^ wirhin its proper Bounds, is the fame Thing as to I 
cJfifts ln. move it felf ; and becaufe we cannot conceive any more I 
effectual Caufe of that Motion which we fee in a liquiil 
Body, than the Motion of its infenfible Parts,* I thereforel 
conclude, 2 that Liquidnefs confifts in the perpetual ¿4gi-\ 
tai ion of the infenfible Partí of the liquid Body. Thus forl 
Example, when a Glaís full of Water fet upon a Tablel 
is at reft, though we cannot perceive any fenfible AgiJ 



Thirdly, That Body whoíc Parti- 
cles touch one another in lefs Super- 
ficies, and thercfore are not fo hard> 
mayyetbe more folid ¿ and thercfore 
Gold is heavíer than a Diamond, 
though not fo hard. 

Fourthty, That Body, whofe Par- 
tióles, when they are comprefied, ap- 
proach towards carh other, but do not 
JItp nnder one another, is an elaftick 
Body, and returns to ics Figure, by 
thac Forcé v/hich arifes from the 
jnutuai Atrradtion of ics Parts. 

Fijth/y, That Body,whofe Particles 
Jlip under each otber, is a foft Bo- 
dy, which yields to the Scroke of a' 
Hammer. 

. Sixthly> Ihac Body, whofe Par- 
ticles touch one another in ver y fmall 
Superficies, is a crumbling Body, as 
Snore t or Jiich whoíe Pares may very 
¿afily be feparated ; as" too xoell po- 
ijfaed Marblcs, which ílick to^echer 
ín a Vacman, but are puiied aíunder 
by the leaíl Shake. 

: Seventkly, If the Parts of a Body, 
eícher do not touch one another at all, 
' or at leaíl will very eafüy Jlip, and are 
of íuch a Bignefs, as to be eafily agica- 
red by Heat ; and the Heat be fufficient 
to agirate them» though perhaps it 
be much lefs than is required to 
keep Water from freezing; or ir 
they he not agitated by Motion, but 
are only fmall, round, iiippery, of 
íuch a Figure, and Bignefs, as make 
them veiy eafily agitated and give 
way ; fcbat U a fluid Body. And 
yet.the Particles oí fuch fort of Bo- 
dies which are moji finid, do in 
fome meafúre cohere fogerher; as is 
• evident fr<;m henee, that §táckfilver 
very well cleared or all Air, will 
ífand 60 or 70 loches high in the 
Barometcr (as wasíaid bcíore). And 



Water wiÚ rife in fmall Tubes open 
at both Ends in a l f actium. An<j 
Drops of Liquors hanging upon a 
hard Body» and juft ready to fail, 
willgather themfelvesinco round \\. 
gures in a Vacuum} viz. by /üch ? 
mutual AttracYion of their PartiJU;,, 
as that by which the poHflicd Mar. 
bles ílick togecher, Further, Tbeíe 
fluid Bodies, if they have Particlci 
which can eafily be intangled with 
one anofhcr, as Oiifhv fuch as may 
be made ítift* by Cold» and faítned 
together, as if they had Wedges m 
berween them, as Water, fuch Bojdieí 
eafily gr^">hard. But if they have 
fuch íort or' Particles, as can neither 
be intangled with each other, as Air t 
ñor made lliff by Cold, as Quid', 
fiher, then they cannot by any meani 
be made tocongeal. 

Eighihly, If che Parts of a Body 
be very fmall, fpherical, and excecd- 
inj denfe» fuch a Body may alfo be 
fluid, and yet be much heavicr, than 
harder Bodies, whofe Particles are 
not fo fulid, but which touch one 
another in larger Superficie?. 

Ninthty, Thoíe Bodies,whofe Par- 
ticles -are agitated wirh a very quick 
Motion all ways, whatever the Fi- 
gure of them be, will be Iiquid, as 
Metali that are mcltcd, &c. Bu? 
fuch Bodies grow hard, as foon ai 
that violent Motion ceafes. 

Lafily, Thofc Bodies, fome o! 
whofe Particles are intangled with 
each other» íome or which touch one 
another in lasge Superficies, and fome 
areloofe, ard wiU eafily ílip undei 
each other, theíe are fitxilc as Lea- 
ther, or very pliant as Twigs, Gmt\ 
Pitch. &e; 

2. That Lufuidnifs confifis) S# 
:hc jiotes on t,h^ foregoing Arrie. 

ta:ion 
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tation in it, yet notwithftanding, fome of its Parts are in 
Motion downwards, and at the fame time others of 
them are in Motion upwards, fome of thcm move from 
the Right to the Lefr, and others from the Left to the 
Kight j in a Word, there are fome Parts of the Water 
which move in all manner of Determinations whence 
ic follows, that That Body is the moíl liquid, whofe 
infenfible Parts are the fmalleft, and the molí agi- 
tated. 

11. If what I have now faid of Liquidnefs be joined JJ^^r'*' 
to v/hat was before faid concerning Hardnefs, we íhall foft'Bo'dycon- 
eafily conceive that a fifi Body, which íeems to be of a ffl* «*• 
rniddle Nature betwixc a hard and a liquid Body, and to 

partake of them both, is thercfoíe fofc, becaufe it is com- 
pofed oftwo Sorts of Parts, the one in fome meafure at 
reft, and connecled with each other, while the other are 
}n Motion, and thereby caufe fome fmall Agitation in the 
íSmer. 

12. Now that which confirms me in my Opinión con- ^ ^ * 
cerning the Nature of hard and liquid Jodies, is, that the refifií tic 
chief Prongrries of them are neceíTarily deduced frcm ToMCb ' 
thcnce. And Firft, Suppofe the Nature of a hard Boay 

to confifl: in what I have faid, it follows from thence, 
that ti ymtfl be wittydtffictdty divided : For, for Inftance, 
if I put my Finger to any of its Parts, I ought to 
íeel the Refiftance, not only of thofc Parts which 
I touch, but alfo of all thofe Parts which are behind 
thcm ; and many times it is much eafier to move the 
v/hole hard Body, than to feparate one Part from it, be- 
caufe the reft of the Body has a flronger Connection 
with, and is more at reft, with refped to chis Parr, than 
the neighbouring Bodies have with the whole Body. 

13. On the contrary, fuppofe the Nature of a liquid \%Whya 
Body to confifl: in what I have faid, it follows from thence, %j¡}f%$j' 
that a Liquid mttft be very eafily divided. And indeed if ¿a. 

l put my Finger to ic any way, it meets wich no Re- 
fiftance ,* for thofe few infenfible Parts which my Finger 
touch, being in Motion already, are very ready to quit 
thcir Place ; neither are they fupported^ or hindred 
by the Refiftance of thofe which are bcyond, which are 
alfo in continual Motion, and therefore eafily yield to 
them, and open a Paílagc for them all ways. 

14. What I have advanced concerning the Nature of f 4» Wty mj - 
3 hard and of a liquid Body, is ftill further confirmed from fíffiZZ 
henee, that all the Confequences that can be drawn from corrupted, 

ir, help to explain fome Experimenta which perhaps it w j'f/ w 0 r* 

would TaIwJj. 



124 ROHAULT's System Partll 

would be impoíTible to explain withouc it. And firft, if! 
we confider that fome Bodies are eafily- altered, only byl 
difturbing the Order of their Parts, and that every Thingl 
endeavours as much as it can to continué in that State irj 
which it is, and confequently that which is once at reftj 
will never begin of it iclf to move , it will not be diffi-l 
cult to find out a very eafy way to preferve a hard Bodm 
a <very long time^ viz. by inclofmg it i?i another hard Bodyá 
whofe Parts being at reft among themfelves, can make'r 
no Impreílion upon it, and are moreover a Guard upon i 
it, againft the Aílault ofany external Caufes which might | 
tend to corrupt it. And thuswe feethat Salt, Sugar,and| 
Metals, are preferved by being thus inclofed in hard I 
Bodies. 

17. ofthe 15. On the other han8, it is eaíy to forefee, that thet 
F Zl?tíd¡r contrar y ought to happen, if hard Bsdies be ¡>ut hito L/-I 
fihe tlrtaiñ <p\d$ : For the Parrs of Liquors being 1 in continual Agi-I 
Gorfes. tarion, they may eaíily ío Jbake mimóle the Parts of hmjl 
Bodies, as to forcé them out of their Places, and carryl 
them along with them. And thus we find it by Experience, I 
in all hard Bodies that can be altered, as in Sugar andl 
Salts, which are diflipated and fink to the Bcf iom of the I 
Water almoft in a Moment j infomuch, that if we throwl 
• a Pound of Sugar into a great Tub of Water, it will in- 1 
tirely difappear in a fhort time ; and <gg5 Parts of ir, * will I 
alfo befo diffipated, and fpread amongít all the Drops of I 
Water, that there will not be one of them bqt what is f 
itppregnated wich it. 
jl/ JTdcts* ^ nc * fi nce ' ^ ar< ^ Bodies may be compofed of Parts 
noT"murety or ~ d*ff ere Mt Bignejfes-, as weli as liquid Bodies, it is eafy to 
díffohe cer- conceive, that there may be fuch a Liquor as will car- 

tain 'Bodies, 



1. In continual Agitutfari) Seo 
the Notes upon Are. 9. 

^.Willaifo be dif/ipated) The il- 
luftríous Newtoh thus exprefles him- 
felf upon thís Subjejft in hís Opticks, 
p. 362. If a very fmatl grtautity of 
any S«tlt or l^triol be d'jjoívtd in a 
great Qnantity of Water j the Par- 
tictes of the Salt or Viiriol will not 
Jink to the 3ottom, thongh they be 
heavier in Specie than the Water } 



afnnder, as the Qnantity of Water 
in which they float y will allow ? oind 
does not this Endeavottr imply, that 
they have a repnlfive Forcé by xohich 
tkeyjly from one another, or at teaj!, 
that they attraCl the Water (Sea 
che Notes on Chap. xi) more firongly 
than they do one another? For all 
Things afcend in Water , xohich are 
lejs attracled than Water by the 
gra-uitatin* Power of the Eartk; 



hnt will evenly diffufe themfelves in- fi *U *he Particles of Salt which Jloat 
to all the Water y Jo as to make it »? Water, and are lefs attracled 
Jis f aliñe at the Top as at the 3oí- 1 than Water by any one Particle ej 
tom. And does not this imply, that ' Salt , mttfi recede from that Payticle, 
the Parts of the Salt or Vitriol re- \ and ¿he way to the more attradci 
cede from one another, and ende avonr lV¿:cr. 



to expand themfelves, and ¿et as far I 
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ry anjay with it only [orne certain París of a hard Body* 
and that others <w'tllnot be df placed byit. Thus Water will 
only waíh off thc fineft Parts of Liquoriíh, and leave the 
grofíér ones at reft with each ocher. 

17. It may alfo fo happen in hardBodies, that the Parts 17. Of the 
of themnvhich are pretty near equal, may yet be fofo/id ; A 
and on the contrary , all the Parts of a certam Liquor qua ¿ rc - s# 
may be lo fmalh that the Parts of the hard Body will 

not be at all moved by them, as they would be by tne 
grojfer Parts of another Liquor ; which doubtlefs is the 
Reafon why common Water •> will not diíTolve Sihef, and 
why Aqua Fortis> which the Chymifis cali Spirit of 'Nitre • * 
will eaíily diíTolve /r, but istoo weakto diíTolve Gold. 

18. However, it is not only the Grofsnefs of the Parts 18. vn y 
of any Liquid, which rendcrs it capable of fepararing the ¡^sj* 

I Parts of a hard Body ¿ the Pores which are between the n °sup € u 
JPartsofa hard Body, do alfo contribute towards it :"For 
I they may be of fuch a Figure, and alfo fo fmall, that the 
I ISrts of the Liquid cannot penétrate them ¿ from whence 
I we may conclude, that the Parts of the Saks of which 
I Aqua regia is made, are put together in fuch a manner, 
I as to comrofe Bodies 2 too grofs to entcr the Pores of 
I Silver, anclTo only íliding by them, they can neicher go 
I in, ñor divide the Parts : Wherefore it is not to be won- 
I dred if chis Water will not diíTolve Silver* though ic 
diíTolves Gold. 

19. Ic 



í. Will eafúy di flotee it) Con- 
cerning the diflolving of Metals the 
fame celebrated Perfon fays thus. 
WJ)en Aana Fortis, or Spirit of 
Vitrtol poured upon Filings of Iron, 
dijfolves the Filings xoith a great 
Heat and Ebnllition, is not this Heat 
and Ebullition effetled by a violent 
líotion of the Parts, and does ?iot 
that Alotion argüe, that the acid 
Parts of the Liquor rufo towards the 
Parts of the Metal with violente, and 
rnnforcibly into its Pores, till they 
gtt between its ntmofl Particles, and 
the mam Mafs of the Metal» and 
fnrrounding thofe Particles, loofen 
them from the main Mafs and fet 
them at liberty to fioat off into the 
VVattr ? And when the ácid Par- 
tules, which alone would diflil with 
an eajy Heat, will not feparate from 
the Partnles of the Metals, withottt 
avery violent H'at> does not this con- 
firm the ^ittraclion between them? 
Opticks, p. Now this fame 



Aqua foriis which eaíily diíTolves 
¡ron or Silver¡ will noc diflblve Gold 
at all ; the Reafon of which is, be- 
cauíé its Part¡cles> which are more 
ftrongly attraSed by the Fardeles of 
Iron or Silver than by one another, 
are on the other hand more ftrongly 
attra&ed by one another than by the 
Fardeles of Gold. The contrary ro 
which we are ro underítand or thac 
Forcé by which Gold is diíiblved in 
sAqna regia» 

2. Too grofs to entei) Mr.' Clerc 
in his Phyfld's, TZ^ok 11. Chop. iv. 
Sed. 24* contends on the contrary* 
that the Parts of Aqua regia, are 
Jharper and fmaller than thofe of 
Aqua fortis, and therefore can enter 
the very fmall Pores ofGoíd only» and 
feparate its Parts, which lite VVedgcs 
they drive from one another, whilft 
the grojfer ones move about the Su- 
perficies of the Gold to no purpofe, 
they not being able to dijfohc the tc/j- 
tinmity of it, becanft they catmot en- 



'i%6 

19. The Me* 

thod of fepa- 
rating Gold 
from Silver, 
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20. Whj the 
Parts of ma- 
r.y 'Eodies 
which are 
heavier iban 
VfSater, do 
notjink init. 



19. Ic is from the Confideration of the diffcrent ProJ 
perties of the íeveral Sores of Aqua fortis? that the RefiJ 
ners of Gold have lately found out a way of feparatingl 
Gold from Silver mked with it : The whole Secret of whichl 
confifts in putting the Mafs compofed of Gold and Sil\ 
trilito Aqua fortis, which will diiTolve the only J 
for then ics Parts will be brought out by thofe of the| 
Liquid, till the puré Gold will remain like Sánd cr Dreg 
at the 'Bottom of the VeíTel j fo that by inclining it gent-| 
ly, and pouring the Aqua fortis into another Vefiel, itl 
will carry the Silver along with it, and leave the GolM 
at the Bottom : After this, they feparate the Silver froml 
the Aqua fortis in the following roanner j they put al 
Quantity of common Water to the Aqu a fortis, to makei 
it lefs corrofive, and then put in a Pieceof Copper ? againftt 
which the Partióles of Silver brought out by the Liquidl 
ílrikíng, they are ftopped by it; in the lame manner asi 
Duft flying about a Room is ítopped by the Hangingsl 
or any other Furniture which is fofo or as a Stone ftidÉJ 
when it is caíl into a Mortar. The Gold and che Si/verí 
being thus feparated from one anocher in Duft, may eachl 
of them bemclced in a Crucible, and then imde diftincll 
Maffes of. * l " 

20. Ic may here be asked, why the fmall Partióles ofl 
Sales and Metala fwim thus in ail che Parts of corjimonl 
Water or Aqua fortis indifferently, aC¿/ whence it is, thatl 
they do not íink co the Bottom of the Veffels? For this I 



terits Tores. Andagain, Se&. 28. 
He fays, That from the Mixture of 
■ viany Zalts, the Parts of the Aqua 
regia become pttetiety and more fitted 
to tnter the fmalteji Pores, and fepa- 
rate the fmalíefl Parts betwecn vohich 
they are driven like Wedges, by the 
Motion of the Lionid in which they 
feoim j bttt xohen they euttr into voidtr 
Pores ^ they have no Effctt i in the 
fame manner as the Foue of Vl'cdgcs 
to feparate ThthgS joined togethtr, is 
nothtng stnlefs they be dnven into 
ftreight Fiffnrcs, Smce therefore the 
Pores of Gold are the fmMUfi oj a. 
ny Metal } they will aámlt the Par 
tic/es o/Aqua regia only, and thegrof- 
fer Parfs oj Aqua totúsxannot enter 
into them. Now the fame Parts <j 
Aqua regía are too fttbtle to have 
. Strength enottgh to remove the Sides 
of the Por es of other Metals, for 
they want the grtffer Parts of Aqua 
fortis which filland divide the larger 
Pares, Tbusfarbe; 6uc whac he 



íays, he ¿oes not confirm by any I 
Argumencs or Reafonsj unlefs itbel 
this, that Silver feems to have larger I 
Pores than Gold, becaufé it is lighccr ¿ I 
but from the known Properties of I 
Silver, iís hardncfs, fmoothnefs, &c. I 
we may with much greater Proba- [ 
bility colle£t, that itconüíts of fmal- 
ler Partidos, and iherefore has fmal- 
ler Pores, though more or them > I 
But that Goídon thecon- 
trary, confiíte of * lar- * See Part I 
ger Particies orLnmps, III. Chapi | 
and ío has larger Pores, vi. Are. 13. 1 
bu: much fewer. Andas 
to the Nature of the Liquida, 1 1 
íhould think, that the Parts or the I 
Aqua regia, would become not I 
fmaller, but larger by the Mixture I 
of many Salts. But all this depends, I 
as wasíaid before. no: íó much up- 
on the Bígneís and Figure of the 
Pores, as upon the diffcrent Attraéti- 
on of the Parts. 

• íhould 
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fhould íeem to follow from what was before demonflra- 
ted concerning hard Bodies fwimming in Liquids, becaufe 
every Particle of Sale or Metal is heavier than an equal 
Maís of the Liquid in which ic fwims. However, it is 
to be obferved, that when we reafoned in that manner, 
we confidered only the Gravity of the hard Body y and the 
eafmefi ofthe Liquid to be dividea'^ we didnotthen know 
of the i Motio?i of the Particles of the Liquida by which 
they carry up with them as many Particles of Sale or Me- 
tal, as would defeend by their own Weight ¿ in the fame 
manner as the Bubbling up of new Wine, makes other 
Bodies which are heavier, fwicn, and not link to the Bot- 
tom of the Tub ,* where we fee that they do at laft fub- 
íide and compofe the Lees, when this Motion, which is 
greater than the ordinary Motion of the Liquid, ceafes. 
To which tnay be added, that the Particles of the dif- 
folved Body are in fome meafure intangled with thofe of 
the Liquid, which they go along with ; which fhows us 
A)re particularly that this hinders them from being able 
to íink. 

21. And that which is remarkable here, is, that as the 21. That 
Particles ^ the Liquid are finite, and the Forcé by %í e ^¡ u o * 
which the^ are agitated is limited; it muft neceíTarily fol- waür^u 
low, that when they have once laíd hold of as many Par- dtffohe ow ¿> 
ticles as they can foritain, they cannot after that feparate ^¡mUy^a 
•any more, ñor overeóme the Refiftance of the remaining hard 3odj. 
Particles which are at reft ; wherefore the hard Body will 

be no farther diíTolved. And thus we find by Experi- 
ence, in common Water and Aquafortis> that they will 
diflblve but a certain determinate Quantity of Saks or 
Metals. Thus, for Example, if, after a Pint of common 
Water has diíTolved a certain Quantity of Salt,.oneGrain 
only be put in, it will continué whole in the Water, as 
it would do in a dry Place. 

22. And from henee it follows, that if after a Liquid 22. Horothe 
has feparated all that it can from a hard Body, it be eva- ^f**'™'" 
porated toa certain Quantity ; that which remains will mijIsVmade. 
not be able to contain all the Particles of the diíTolved 

Body, v/herefore many of them will be forced to unite 
together, and to compofe íbmething fcnfible : And thus 
it is, that if Water be boiled, having firft been ftrain- 
ed like Lye, through Earth charged with Nitre as 
much as it can be, and then taken off from the Fire, 

1 • The Moticn 0/ Particles) Not by • | See abfivc o» *Art '15. 
te" MotioDj buc by their Actra&ion. i 



and 
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23. That tht 
Water 
which mlimt 
dijfolvc one 
certJn Body 
any longcr, 
TcUlyct d f 
fosve a Body 
of anothtr 
Sort. 



2.4.. Hovp the 
Tie ipitation 
of the Chy- 
mifts isTnade. 
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and permitted to fectle a little, a great many Particles o 
the Sak-peter which are diíingaged from the Partióles 
the Water, will ceafe co move, and íiriking many 
them togecher againft the Concave Sides of the VeíTeL 
will at laft compofe 1 thofe curious Bodies in the Form 
of Hexagons, which we fee ftick there. And in the fame 
tnanncr we may apprehend, how all the other Chriftalú 
%at'w?is of the Chymifts are made. 

23. Though a certain 6jua?ittty of any Liquid, will dif 
folve bac a determínate ^uantity of a certam hard Bofy 
yer this does not binder, but that other hard Bodies may 
be diíTolved by the fame Liquid ; becaufe their Partióles 
may be of fuch a Figure, as to fuit with the Particles of 
the Body already diíTolved, in fuch a manner, as may 00 
callón more diílimilar Particles, to move with greater 
Eafe, than the íimilar Ones could move And thus Ex« 
perience fliows us, that after Water has diíTolved as much 
Salt as it cao, it will yet diflblve a fmall Quantity of Vi- 
triol or Alum. $ 

24. If a Body be put into a Liquor, to whofe Parti- 
cles it will more eaGly unite it felf, than to thofe of ano- 
ther Body which it had before diíTolved ; and furjpoiíng alfo 
that it cannot comprehend thefe two Sorts'óf Particles 
together, * it muft be forced to let go the Particles which 
it had before embraced, which will confequently fubfide 
to the Bottom of the Veflel. Thus 7. "a littlc of that dif- 
folved Salt, which Chymifts cali Oil of Tortor, be poured 
upon Aqua fort'ts which before had diíTolved Silver, the 
Metal will be forced to fubíide to the Bottom of the 
Veflel. And this Inftance fhows us theReafon of all the 
Treciptates of the Chymifts. 



l, Thofe curious 'Bodies) Concern- 
ing which the admirable Perfon be- 
fore cited, íays thus. VVhen any J aliñe 
Liquor i s evapórate d to a Cutid e, and 
let cool, the Salt concretes into regular 
Figures; which argües, that the Far- 
ticles of the Salt before they concreted* 
fioatedin the Licuor at equal Difian- 
ce s in Rank and File» and by con. 
fequence, that they acled upon one a- 
nother by fome Powcr y which at equal 
Difiancesis equal, at unequal Difian- 
ees unequal. For by fuch a Power 
they will range thcmfelves uniformly, 
and withotst it, they will jloat ir re- 
gularly, and come ugeihtr irregular- 
ly, Opticks, p. 563. 



2. It muft be forced to let go) If 
fuch a Body be puc into fuch a Sort 
oí Liquor, that the Particles of the 
Líquor will be more ftrongly a> 
tra&ed by the Particles of this Be*, 
dy, than by the Particles of that Bo- 
dy which was diflolved in ic before, 
the Particles of the Liquor being by 
this ílronger Attra&ion removed 
from the firft Body to this Other, 
will fuffer the Particles of the firft 
Body to íink to the Bottom* in the 
fame manner as Iron is feparated 
trova a Loadftone, by putting i 
ílronger Loadíloneto it. 



2J. Wfi 
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25. We muft not here omic another Circumftance ve- a* Howtwo 
ry confíderable, and that is, thac the Partióles of t<wo Li- ffl™ r ¿ t ™¡?~ 
quors may be of iuch a Bignefs and Figure, as to intangle may tompofi 
one another when they meet together, and ib move with mc hard s ^ 
more difficulty ,* whence it follows, that chey will com- ' 

pofe One Body which is not fo /¿quid : So likewifc, if the 
Particles of the two Liquors adjuft themfelves ro each 
other, fo that the greateíí Pare of them are hindred from 
moving, then all che Particles togecher vvili forra a Body 
pretty hard. Thus we fce, that jjf an equal Quantity of 
Spirits of Wine and Spirits of Uriñe, each of which Li- 
quors are very fluid, be mixed together, they will unite 
into a pretty hard Body. 

26. We may add to whac has been faid about the Mix- 2 ¿. jj ow a 
tureof different Liquors, that ¿here mav be found ¿7té y which ***** %'4r 
is compofed of fuch íbrt of Particles,' that fome of them m ^ a ar $$? 
being much larger thanochers, they cannot continúe their one oniy. 
Moción, but by means of the fmaller ones ¿ fo that if 

Wicfe be any way difingaged, the Wcight of the other 
alone, or the Irregularity of their Figure, will make them 
continué at reft with each other, and according as they 
are more % lefs clofely uniced together, they will compoíea 
Body more or Xéíihard : And this is the Reafon why fome 
oí the Particles of Milk or Biood curdle, while others 
which are more píyer to continué their Motion, being 
difingaged from thefe, com pofe a Serum, which remains 
liquid. And chis is alfo the Reafon why, in fubterraneous 
Caves, which they cali áropping Caves, certain liquid Drops 
which diftill from the Roofsharden into Stone, after they 
have been a lítele while in the open Air. ^ 

27. Having fufficiently fliown by thefe Experiments, 2.7. of the 
that che Particles of liquid Bodies are in continual Agita- u<¡n¡d™fs. 
tion, we are to enquire ne\ r t, what che ejficient Caufe of 

this Motion is, firft, in Water and ocher fuch like Li- 
quids, which feldom grow hard, but more particularly 
in Air, which never hardens, but aUvays remains li- 
quid» Whcrefore in the (írft Place k is reafonable to 
think, that the f Figures of the Particles of Liquids are t For if 
not altercd, fo long as we cannot perceive any kind of ™g ^[f s 
Alteration in them : But further, becaufe they cannot move nually aiter- 
with regard to each other, as thsy ought to do, to com- «¡» *ere 
pofe a Liquid, without lcaving a great many Interdices Sofíub™ 
round them} which there being' 1 no Reafon to think Matte? cofia 
empty, they muft neceflarily be íurrounded by fome Mac- In "*- 



1. No reafon to think empty) Sec rhe Notes on Chap. viü. Are. 2. 

K ter 
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ter which is very fubtle, fuch as that which we before 
called che Firft or Second Element. And as the Partióles 
of hard Bodies diflblved in any Liquid, are kept in Mo 
tion by the Particles of this Liquid ¿ fo we ought to think, 
that the Parcicles of Water, and of all Bodies which do 
not congeal, but always remain liquida are in perpetual 
Agitation, becaufe they fwim in the Matter of the Firft and 
SeconÁ Element. 

2S. Hov u- 28. If this Matter be very much agitatcd, it is eafy to 
<jHor S are conceive, that it may move the Particles of the Liquid 

vaporated* . r . J * . mrn . . . 

m íuch a manner, as to diííipate them from each other, 
and make them fly into the Air, and this is called Eva- 
por a t ion. 

*9. Hoxothty 29. O11 the other hand, if its Motion be very fainr, or 
ancongeaicd. if it be more than ordinarily fubtil, it will foílow, that 
it will not be capable of preferving the Liquidnefs of fome 
groílcr Bodies ¿ in the lame manner as we fee the Water 
running amongft Bulrufhes, keeps them in Motion, and 
diftind from each other, whereas in the Air, they are 
confufed and mixed together 5 without any Motion ; 1 and 
thus the Water isfiozen in Winter, and turned into Ice. 
Buc we cannot fhow a Reafon why this haptf >ns at one 
Time of the Year, rather than at another, til! we come 
to know fomcthing more of the Syftem of the World. 
lo.vyhyfome 30. If the Difpoíkion of the Paredes of a Body be 
t}fVeUrT ^ LlC ^ ^ t0 ^ eave P° res between themíarge enough to re- 
they Iceme ceive the groílcr Matter of the Firft and Second Elements, 
liq'md. this Matter may fhake the Particles a little, before it quite 
feparates them, and moves them from each other, and 
confequently the Body ought to grow foft, before it becomet 
liquid, as we fee Wax does. 
31. Why o- 31- But if the Pores of a hard Body are fo fmall, that 
ihcr Bodies ^ only the moft fubtii Matter of all can país through them, 
riZu/wn- m this that which is more grofs, and which is alone 
w¿feft. able to fhake thofe Particles which make the leaft Re- 
fiftance to it, can only apply it felf to the Superficies of 
the Body ¿ whence it follows, that it will have diflblved 



r . Andthns the Water) Sincc neí- 
ther the Forcé it freezes wírh, is al- 
Vfkp proportion'd to the Cofd, but 
ít ems to have fome Pependance up- 
on other Changes in the Heavcns; 
ñor is the Cold, unJeíófo far as it is 
merely comparaúve (See the Notes 
on Chap. xxtii, yArt. 54.) owing to 
rhc Partides . being' at Reft ; ñor 
can ¡iardncís it fclt (See the Notes 0» 



Art. 9. of this Chap.) arife from tfi« 
mere Reír, of the Particles: Con- 
geaüng mufl necefíárííy be aícribed 
either to nitrous Particles; or to the 
Parcicles of íome other 5a!ts, which 
like Wedges hxcd between the Par- 
ticles of Water, join them together 
and make them cohere: Howcvcr 
there is hitherto nothing certain found ' 
out concernine thefe Parcicles. 

all 
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all che esternal Parts of the Body, before it makcs any 
Alreration within it. And ib fucb a Body <will be e?itire- 
ly dtjjbhed nmthóüt bcwg inade Jbfi> as we find Ice 
does. * 

32. Ic is ñor at all furprizing, that Water, which is li- 
quid, fhouid foften a great many hard Bodies which it pe- 
hctratés and diHolves^ and that, when it is mixcd with 
Plaifter of Paris, for Exatnple, there fhouid árife a Com- 
pofition pretty liquid : But it is vcry furprizing, that af- 
tcrwards it (hould aCquire a Hardncfi which it would ne- 
ver have had without mixing Water with it ? which one 
wouldthink, fhould rather help to foften, chanto harden it. 
Ñor can we think, chat this arifes from a ludden Evapo- 
ration of the Parts of the Water ,* for if it be wcighed 
when it is liquid, and weighed again when it is grown hard, 
wecannot perceive that it has loítany of its Weight. My 
Opinión concerning the Matter is this; that the Firc has 
#rmed a great many Pores in the Plaifter, of íbch a Big- 
nefs, as the groffer Particles of the Air cannot penétrate, 
becaufe they are not folid enough to remove the Ohfta- 
cles they «jpeet with, which the Particles of the Water, 
which anrmore folid and penetrating, are able to do. 
Whcrefor^, when the Plaifter is moiftned with, or puc 
into íüch a Qjantity of Water only, as is íufficient co 
furround every CjÍÍ&i or Lump of it,- and after that they 
come to be ftirred up together, then the Particles of che 
Water which forcé themfelves into the Pores, like fb 
many fmall Wedges opening and fplicting them, divide 
thefe Grains into ftill fmaller Pareéis. And becaufe thefe 
Pareéis have a larger Surface chati che Grains had before, 
of which they are but the Duft, it is more than the Wa- 
ter is able to furround. Infomuch, thac the greateft pare 
of them touching one another clofe, and continuing ac 
reíl, it is no wonder * if they compofe a hard Body. 

K 2, 33. From 
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V/aicr har- 
den s PUr'Jier 
oj £aris. 



* The crue'Caufe why fome Bo- 
dies grew fofe before they melt> and 
oú\>:ts not, feems co be chis ; thac 
thofe Bodies which grow íofe, are 
tompofed of disimilar Pares, fome 
of which mele íooner chan thofe chey 
are mixed with. 

1. Jf they cempofe a hard 'Body) 
Mr. Le Clerc at:ncks our Author here 
with three Argumentsin his Phyficks, 
HoobV. Chap. Xiv. r SeG, Firfiy 
fays he, This Anfwer does not a«ree 
with a Mafs made np of tical and 
f Vater kneaded together > and baked i 



and other fnch like Thingt that rnij>ht 
be in[lanccd in. Buc can any Thing 
be more evídenr, rhan chac che Eva- 
poration of che water produces che 
fame Erfe¿fc in Bread, as che Diflulu- 
tions of the Lump- in Plaiíier of 
Paris 1 ? Fór cbough roe al!, yec cer- 
csinly forne of che Waccr is difibl- 
ved inco Vapours, ín proporción co 
the Heac, wherefore the excernal 
Pajt of iht Bread is niuch harder rhan 
the lucerna!. Secondly, He fays. He 
does not j?Jo w why the Particles of VVétm 
ter fo dhidcdtúuch one another ctofe. 

Buc 



/ 

i 



33. That too 
great a 

Water h:n- 
atrs the Píai- 
Jier from 
¿rowingbard. 



4. Why 



Lime. 
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35. From henee we draw this Confequence, that if 
the Plaifter be puc into fuch a Quan'ity of Water as is 
fufficient to furround all the fmall Pareéis vvhich the 
Lumpsare divided inco> they will be hindred from reft- 
ingj and Ib the Plaifter will not grow hard at allj and 
thus the Mafins find "it by Experience., and this is 
what they mean, when they fay their Plaifter is 
drotwnpd. 

34. Notwichftanding this, itisnotto bewondered at.if 
there be íome Bodies which the Water will divide, and yet 
not at all help to unite and harden their Parts into one 
Mafs, as it does thofe of Plaifter of París ; for the Par- 
tióles of thefe Bodies may be of fuch a Figure, as fcarce 
tó touch one another at all, and fo cannot unite together 
to compofe one Whole : To which it may be further ad- 
ded, that the Water has fo quick a Motion within fome 
Bodies^ that it difperfes very much the difunited Par- 
ticlesj and by this means the Pores and Intervals, whic£: 
are bet ween them, becomé fo large, that the Air has Pow- 
er to get in, and hinder fuch Partióles from touching one 
another. And this is the Reafon why Ume* which is di- 
vided by Water 3 does not ho wever become hardí !te Plaifter 
of París : For if a Piece of Lime, which has been wet- 
ted with a lítele Water, be divided without medcUing wich 



Bnt he does expreífly fhow this in 
thrfeWords. ^4nd becaufe thrfc Pa\ 
iitles bave a larger Snrface than the 
Grains had before, of which they are 
bnt the Dujft it is more than the 
Water ¡s abfc to furround i Info 
much that the greatefi Part of them 
touching one another cfofé, &C What 
cntild bave been faid more exprefs ? 
But (1 fuppofe) thislearned Genile- 
man, when he tranílaced this Place 
into Laiitiy being noc very attentive, 
overlook'd the conneícive Particle, 
tcliement que. Thirdly, He /áys : 
That he fuppofes Hardnefs to arjfe 
from immedia te Contad! and Refl, 
which %ve have befo" conftttcd. Con- 
cerhing this, See the Notes Ion ^irt. 
the $:h of this Chap. Having thus 
confuced the Opinión of our Author, 
the le3rned Gemieman conjetures, 
ct That the Particles of Water which 
tl dijjotye the ¿rvfftr Lnmps of the 
« Plaifter^ are fo fixcd into the lef- 
et fer Panules, as, Uke Wedges to 
" jptn many of them tegether» "and fo 
< c compofe a ?mre folid Mafs. 6iu 3 



if the Parts of the Plaifter muft be 
kept together by Wedges, it fcems 
much more probable, that the bume 
Parts (for the Plaifter is made of 
Stone half burflt) growing a little 
hot, by the "Water being poured on 
ir, draw the volatile Salts out of the 
Parts wlych are not burnt, which 
Particles of the Salts being fixed in 
the Pores of the Plaifter, keep its 
Parts together : For the írifF Particles 
of Sale, feem much more proper to 
perform the Office of Wedges, than 
thelimberand flexible Parts of Wa- 
ter. But indeed, Plaifter of Paris, 
Clay, and fuch kind of Bodies, do 
thereíore grow hard in this manner, 
becauíethe Water in evaporating, fo 
attra&s their Parts to each other, 
which before did not touch one ano- 
ther, that afterwards touching one 
another in larger Superficies, they 
cohere together by that mu:uai Attra- 
¿tion, which depends upon imme- 
dia te Contad. See the Notes on Art, 
tbe$tb ofthis Cha?, 

it, 
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it, the Duíl into which it diííblves it felf, is of two or 
three times as much Bulk as ic was before. 

35. When the Water penetratcs the Pores of certain Y/ancflfl* 
Bodies which it cannot entirely divide ; it isevident, that Fhfi anísa- 
te will flop for forae time becaufe ic muft lofe its Mo- <™¿ EUment 
tion, by ftriking againft the Partióles which it touches : iTlheítet 
But it is otherwiíe wich the Matter of the Firft and Second ofhardZo- 
Ekment, when ic palles through the Pores of hard Bo- dies * 

dies : For as thefe Pores^ as fmall as thcy are, are formed 
by its continual paíling through them, fo it leaves them 
big enough always to find a Paífage through^ without ever 
being ftopped. 

36. Howeven it is to be obferved, that by bending a 1™}™™?* 
hard Body, fuch, for Example, as the Blade of a Sword, ofthj^tter 
the Particles will be made to expand themfelves on the °f the Second 
ConvexSide, and to contraót themfelves on the Concave f™Zt¡t 
Side, fo that its Pores will become fmaller and ftreight- very fmall 
^r on this Side ? * buc this ought not to hinder the Matter *™ s °"¿ h6 
*f the Firft or Second Element from entring in, becaufe *° * 
being very fine, and moving very quick, it ought rather 

to alter its own Figure and become longer, ór to wear in 
pieces th% Matter which ftreightens it, than to be hin- 
dred in its PaíTage ¿ and fo the Pores will not be ftop- 
ped up by it. 

37. But bccaiv^he fubtil Matter which paíTes through ^ r m f thñ 
the Pores which aVe fo very fmall, cannot endeavour to fringing 
wear the Particles of the hard Body through which it bacifconfifis 
paíTes, but it muft at the fame time endeavour to reftore **' ' 

the fame Particles to the State they were in before the 
Body was bent ; ic follows, that this ought to make the 
Body grow ftreight again. And thus we experience the 
Property which is calied Stiffnefs, and which Workmen 
cali 1 the Power of Springing. 

38. However, this Property ought not to be found in 3 8 * 

all Sorts of hard Bodies indifFerently becaufe there are ™//?r7:sc- 
fome, whofe Pores are fo large, that though they be dies. 
ftreightened by bending the Bodies, yec they will be ftill 



Buc if the Parts of the Body flip 
under one another, chen the Body is 
or that Sort, which will yicld to the 
Srroke oí a Hammer j But con- 



1. The Power of Springing) Sínce 
this fübtil Matter, as was before pro- 
ved, is only ficTitious, it is much more 
probablejthat if a Body be compound- 
ed or fuch Sort of Particles, that ic be 
compaót, and bends or yields invoard 
to Prejjim voithont ány 'flidirig of bis 
PartSi it is hard and e!aftid\ rctttrn- 
ing to its Figure with a Forcé «ir/- 
fitig from the mntttal Attraclion of 
its Partí, Ne\vf» Opt. pag. 370. 

K 3 wide 



cerning the Laws of che Communi- 
cation of Motion, in fuch Bodies as 
have a Porvcr of fpringing bad\ or 
are Elafiid\ as they cali it, when 
they meet orhers, wich cercain Forces* 
See the AVéj on Chap. xi f Art. 6. 
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wide enough to give a free Paílage to the fubtle Matrer. 
Thus we can perceive by our Senlcs, rhactheParrs oFStecl 
which is not tempered., are larger, and coniequently the 
Pores wider, than thofe of tempered Steel ; whence it is 
eafy to apprchend that the Pores m ay be ítreightned, with- 
out hindring a free PaíTage of the fubtle Matter through 
thcm - y whence it follows, that when it is bent, it will not 
ípring back agáini 
- 9 . Whya 39. Now to lliow, that the Power of Springing confifts 
Tiate of han intirely in the ímallnefs of the Pores of a hard Body ; let 
b pkk!byb!'wg us confider, that if a Píate of untempercd Steel, bebeat- 
beatm, when en upon an Anvil vvhen it is cold, it will acquire a Pow- 
¡tiscoid, er 0 f Springing which it had not before- But it is mani- 
feft, that this Beating does nothing elfe but make the Parts 
approach nearer one another, and by this Mcans ftreightens 
the Pores : whence it follows, that herein coníiíis this 
Power. 

40. Havtbis 40. Itmay be further obferv'd, that if a Spring be heli 
Torcer maj be ^ enl a | on g t ¡ me;) withotit being allowed to recoven! 

felf, the íubtil Matter will be forced to alter its Figure 
by growing longer, if it be not able to wear in pieces the 
Matter of the hard Body : or if it be, the Porefwll grow 
bigger and bigger, fo as that the Matter of the Firft and 
( Sccond Elernent may país freely through them ; and this 
is the Reafon why the Body ought t^bfe the Power of 
recoveriní; it felf, in proportion as it is capable of being 
worn; which agrees with Ex'pcrience. 
¿>\. whence 41. The Forcé wich which a Body unbendsit felf, de- 
th lkh'a 9hh P cn ^ s P 2rcl y u P on Swifimfs of the Motioii of the fubt'd 
s^ring tw- Matter, and partly upon//^ great Number of Pores through 
pends it feif> <whkh it pajjes at a time : But it depends chiefly upon 
.trifcs. j)ifp 0 j¡ t j 0U 0 j- t ¡ 0 of e p ores as hecome infenfibly fireighter 

ftnd fireighter. For by this means, that which gets into 
them ought to have the fame Forcé, and to produce the 
fame ErToS, as a Body which paíTes between two others 
whofe Superficies are almoíl parallel. Now according to 
the Laws of Mechanicks, though the Body which thus 
paíTes between two others be very fmall, and moyes but 
flowly, it will notwichftanding, have an incredible Forcé 
to feparatc thofe two from each other. 
Ur^i'iici 4 2 ' ^ nen c ^ c fobii. Matter begins to remove the 
¿rTik in tel ^ arcs °^ ^ Body which are in its way, it has their whole 
jior'mg thc>n- Reíiftance to overeóme, and alfo feme of the Reíiftance 
flfvtfr of the furrounding Bodies : Now becaufe every Thing 
endcavours of itfelf to continué in that State in which it 
pnce is ; and therefore the Bodies which have received a 

certain 
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certain Motion, continué of themfelvcs in that Motion ; 
íhis fubtil Macter cannoc continué to impelí them, but ic 
muir increafe their Motion ¿ and ic may fo happen, thac 
by íls impelling and moving them in chis manner, it may 
fo far divide the Partióles pf the Body, through which ic 
paffeSí from each other, as entirely to feparate and break 
them ; efpecially if the Body be brittle. 

43. Novv in order to underftand how it is, that fome iÁ.VYhat 
Bodies will bend without: breaking, and that on the con- ^fe^B^I 
trary, others will very eaíily break : it is to be obferved, timefs of a 
that the Texture of fome may be fuch, that their Par- w°¿y «>»j¡j?s 
ticles may be intermixcd with each other, like the Rings w " 

of a Chain, or the Threa^ of which a Cord is compo- 
fed. Now it is eafy to conceive, that thefe Bodies may 
be wound feveral times round without breaking, becaufe 
their Particles are fo hooked together, that they may be 
bencany way. On the other hand, there may be Bodies 
•^hich are not of fuch a complicated Texture, which are 
hard only, becaufe their Particles touch one another in a 
few Places : VVhence it follows, that one cannot fe- 
parate them ever fo little, but their whole Continuity 
will be d^royed ,* and thefe are what we cali brittle 
Bodies. 

44. Leather may ferve for an Inftance of a limber Bo- 44. VVhythe 
dy, that is, of a F<|iy that will bend without breaking V ¿£"¿ n a lim „ 
and Glafs, on the other nand, for an Inftance of a brittle btr 'Body 
Body that is, one that will break before it will bend : ******* « 
And there will be no doubt, but thac the Limbérnefs of 

the one, and the Brittlenefs of the ocher, confifts in what brhtu 'Body 
I have faid ; if we confider the Place where a Piece of ™*j 
dry Leather is pulled afunder, and the Place where a Piece 
of Glafs is broken : For the Leather appears unequal, and 
as it were untwifted, which is an evident Sign, thac the 
Particles which are at che End of one Part, entered in 
between the Particles which are at the End of the other 
Part; and onthecontrary, the Breachof the Glafs appears 
very well polifhed, which isa Sign, that the Particles of one ' 
of its Pieces, touched the Particles of the other Piece on- 
fy, without entering in between them. 

4^. If Glafs, which is very brittle, have very large 4r# m 
Poreson one Sideof irs Superficies, and which grow lefs Giajft* nw- 
and lefs towards the ocher Side ¿ there cannoc enter into & made * ar f 
thefe large Porcs, fubtil Matter enough to fill them, but *£¡ t hlnt Zlnl 
that by continuing its Motion very quick towards the mcddudmtíu 
flreighter Parts of the Pores, it muft wholly diíunite the 
Parts. Now ^hen a Drinking-glafs, which is juft made, • 
K 4 grows 
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grows cold on a fudden; it is impoílible but that the 
Potes muft be larger where the Glafs is thickeft ; becaufe 
the Heat, vvhich dilate Bodies, continúes Ionger here than 
in the othcr Parts ; Wherefore the fubtil Matter which 
cnters into thefe large Pores, going on fwiftly, and with 
great Forcé, « muft break the Glafs in the Places where 
the Pores are fenübly lefs. And this fo commonly hap- 
pens, that it is fomething ítrange, if a hundred GlatTes 
be expofed to the Air as ibón as they are made, if one 
of tberti efeápe without breaking. 
't&.Tohwdór 46. The Glaís-makers have a Way to prevent this In- 
fhustoea™ con venience^ by puteing the new-made GlaíTes into the 
ing. Arch of the Furnace, where they are removed by jitíle 

and lictle out of the Fíame, fb as not to get above the 
Space of nine or ten Foot, in íix Hours time, and then 
they are expofed to the open Air ,* and fo all the Parts 
growing infeníibly Cold, the one as well as the óther, 
the Pores become equally ítreight e very where, and the fub- 
til Matter which can enter into one of them, can ruff 
t from thence freely, through all other Parts of the Glafs 

where the PaíTages are equally open. 
xl^/nn't' Whac we ^ ave novv ^ concerning th^Caufe of 

o/a GUfs y GlaíTes being broken as it were of themíclvcs," opens a 
Vrop. Way for us to explain a kind of a Miracle in N ature, 
which was lately difeovered and brought hither from 
Tah,lil. Hollando and which has travelled trmmgh all the Uni- 
I¿ ' s ' verfities of Europe, where it has raifed the Curioíity, and 
confounded the Reafon of the gréateft Part of the Phi- 
lofophers. It is a kind of a Drop of thick Gla&, and fuch 
as the Glafs-Windows are made of, near the fame Shape 
and Bignefs as deferibed in the Figure. It is entircly So- 
lid, except perhaps we may fomecimes fee a few fmall 
Bubbles of Air in the thickeft Pare of ir, as at D, where 
it will bear pretty hard Blows of a Hammer wichout 
breaking. And yet, if che lictle End of it bebroken off 
any where near B, the wholc Body will buril in Picccs 
Wicb a Noife j and we ihall fee it featter it feífall round, 



I. Mttfi break the Glafs) Ene k 
may be (and ir is moreiikely) thar 
che Co'd, by ftopping the Moción 
of tome of che Parrs orf a fudden, 
whilft the red are in great Moción, 
breaks Veííels made of Glaís* For 
thus aimoft aü Budies are broken by 
the unequal Moción of their Parts ; 
Henee a Tile by one BIow burfis a-, 
fcrivler owny times into rwo or tbree 



hvindred Píeces. Henee the Chymifts 
Veílels are oleen broke. Henee they 
who cuc Drinking-GlafTes into Spi- 
rals, firít put a red hot Iron near thcm, 
and then pour coJd Water on the 
Pare oí the Glafs which is heated. 
And henee Driuking-G hiles are re* 
ported to be broken only by the 
Voice bcncIíDg them» 

and 
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and to a good diftance, in a Powdcr, which thcugh ve- 
ry fmall, has its Pares cracked in fo many Places, that 
it is eafy to divide thcm by preííing thcm between ones 
Fíngéfs ^ which may be done without any Danger of 
pricking them, as there is, if we fhould handle a piece 
of Glafs ib, afcer ic is powdered in a Mortar. 

48/ To fay che Truch ; this Th&iomenon is fo Angular, 48. Of the 
that ít is no wonder ic fhould ac firft Sight íurprize us. cl"™ fthe 
Büt if we confider it more^clofcly, ic is eafy to obferve, tooümofthe 
that there is nothing elfe appears, but only che local Mo- ^£*'°f* b * 
tion of the Parts of the Body, which are carried from r °*' 
the Centcr to che Gircümference : Now as we cannot 
conceive how a Body fhould begin to move of it felf» 
withouc being puc in Moción by another Body which 
was in Moción before fo ic is eafy to imagine, that the 
fcattering about of the Particles of the Glafs-drop, is 
owing to fome Matter which geteinginco ics Pores 3 prefles 
upon them and divides chem, in che fame manner as we 
m a Wcdge when ic is driven inco a Body wich great 
Forcé and Velocicy, fplics ic, and feparaces che Parts from 
each other. And chere is no Doubt ac all, buc chac chis 
is the farnj| Matter which breaks the Glaffes in the Glaís- 
Houfe, when chey are fuffered to cool too foon. 
, 49. Now in order co underftand how this Brop could 49. What 
acquire a Difpofition proper to produce thif Effeít, chere 
is Reafon to guels/rhat che Workman, who makes a Se- thVp'ansof 
cretof it, has a Way of cooling ic all ac once, by dipping the Brop 
it when ic is very hoc inco fomeSort of Liquor, which hin- ou ¿ ht ' tobe ' 
ders ic from breaking in pieces : For we fee by Experience, 
that Glafs which isfo co'oled in Water, breaks into fmall 
Pieces. Buc be chis Liquor whac ic will, ic is cercain, that 
the Parts of che Drop-, which are neareít the Surface, cool 
firft, and by communicating their Moüon to this Liquor, 
lote what they had before, which kept them at a licde di- 
flanee from each other y and fo they are condenfed, and 
contrae! their Pores, and fit them to che fineft Parts of 
the fubtii Matter, which preferves its Paflage through 
them. Buc chis is noc che Cafe of che incernal Parts of 
the Drop, which noc being cooled cill afcer the other, 
cannot contradi themfelves fo, becaufe thoíe other being 
grown hard, pnd difpofed like an Arch, do not ac all 
prefs upon chem ; fo chac the Pores which are amongft 
the Parts neareít the Middle, are large, and grow lefs and 
lefs as they come towards the Superficies. 'And this be- 
ing allowed, there is a plain Reafon fer what caufes fo 
great Admiration. í 

50. It 
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cJhi f oblll i 0 ' Ic IS no wondei " c,iac the will bear the Blows 
ib £ Mows V °f a ^ a romer 3 becaufe it is chick enough for that: 
^i/rfww^r. For other Pieces of Glafs of the fame Bignels will do 
the like. 

si.Tkattbty ji. Ic is alfo manifeft, that they ought not to break 
Z£i rt «} i0 of cHemfelvcsj as the forementioned Glaíles do, be- 
tbcmfehes. caufe the fubril Matter vvhich paiTes through them, finds 
as free a PaíTage to come out, as to entcr in. 

fil^in^iZcs 5 2, ^ UC w * lcn ^ tc ' c ^ nc * 15 broken ofF near the place 
sm ?' eces ' marked B, we can there fee very large Porcs into which 
the larger Particles of the íubtil Matter entring in a great 
Quantity, and concinuing to move from thence very fwift- 
ly, towards every part of the Superficies, where the Pores 
grow ítreighter ; thcy cannot but i íeparate every way the 
Parts of the Glafs 5 and fo divide them into that Powdcr 
which we fee. 

55. Whjit 53. This Truth is conflrmed by obferving, Firftj That 
tpiZ^bcí the ExíreDQiiy of ail, which is at A, is ío fmall, ib¿ 
the -very End there could be no fenfible difTerence in cooling between 
°/tnV S ír °~ r ^ e " ll ^ c and ^ e ouráde, fo thac the Pores there are of 
Tab. III. an cc [ u ^ Bignefs throughout. Wherefore if che End be 
íig. s* broken ofF thereabouts, this will not give letV/e to the 
íubtil Matter to let in itsgrofler Particles, any more than 
ir it were not broken at al)* and ccnfcquently the Drop 
ought not to burft in Pieces .; as by^?'.;pcrience we find 
it does not. 

5^ That the j^,. Further, if one of thcfe Glafs Drops be made red 

feZn^Z, 1 ™ 1 in the Fire > and then faffered to cool flowly, its 
tmght toü(/ Pores will then become very near equal, in like manner, 
íLp'*"* °^ as Workmen neal Steel. After which, if the End of the 
fimderf *' ® r0 P t> e broken off any where, becaufe there can no fub- 
ril Matter enter in, but fuch as can go ouc on all Sides 
wkh as great Eafe as ic entred in, therefore the Drop 2. ought 
not to buril in Píqccs at all ¿ which alfo we find true by 
Experience. 



1. Sepárate every vcay) Becaufe 
Glaís is a Body which has a Power 
or Springing, 1 ic ís probable, thac this 
Glaís Drop is broke in che fame 
manner, as a Sicd Bow buríís in 
pieces fometimes, when it is Ioofned 
on a fudden i viz., by the too preac 
C elerity and Forcé of that Moción 
vhich arifesfrom the mutual Actra- 
¿lion of íes Parts. For i:s Parts 
trom the Center to the Circumre- 
rence, fecm 10 be Jjkcfo rrwny Bows 



bene And henee perhaps ic is, that 
after it is buril in Pieces, its Fiflures 
are diípofed like ib many Radü 
drawrj iro.n the Axis to the Superfi- 
cies, as Mr. Hook obferved in a 
Glafs Drop covered over wkh Glue. 
See ttook's Micrography Obftrv» jth. 

2. Ought not toburjl in pieces) For 
the fame Reafon, char there is no 
danger of breakinga Bow when it is 
gradually Ioofned. 



55, Laftly, 
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55 Laftly> To confiirm .what has been faid of thc In- y?. Séme c*- 
equality of the Pores which are in the Middle, and thofe 
ncar the Superficies in thefe Sort of Drops, I carried three pidarié*. 
i of them to three difFerent Lapidaries : Trie firít of them '£l ab - I1J - 
I ordered to cut the Drop which I gave him, with Pow- ig ' s ' 
! der of Diamond about the Place C. I ordered the Se- 
; cond to drill a Hole in his, with the fame Powder about 
D 3 and I ordered the Third to put his upon the Wheel> 
and grind ic plain at E, with Powder of Emery : Now 
after thefe three Workmen began feparately to work up- 
on them with as much Caución as they* do upon Pearls or 
Stones of a great Valué, and had ground with thefe Pow- 
ders as much off from the Drop* as amounted to the Thick- 
nefs of a French Two-pence, which I reckon is as far as the 
fmall Pores reach, I faw cach of them buril in pieces as 
ufuaU to the great furprize of the Workmen, who did not 
at all expett any fuch Thing. 

¿¡6. But to return now to the Confideration of Liquids. s6. ofm¡> 
R)bferve firft, That if they be all reduced to two Species, p /¿¿^^~ 
the one comprehending all thofe which we cali thin, and uymsl* 
the other, all thofe which we cali fat, it will not be dif- 
ficult to ¿ütermine what their principal DifFerence con- 
fifts in. For lince the former is very eafy to evapórate, 
but the Latter evaporates with great Djfficulty, we can- 
not but think, thá^e Particles of the one, muft be of 
very fimple Figures to be able to difingage themfelves 
from each other, and the Particles of the other, of more 
entangling Figures, fomething like Branches of Trecs, by 
which they hold each other together. 

57. And this is confírmed from henee, that if a Vef- s7 . wfy 
fel full of thtn "Licuor be fo inclined, as to pour it out ^**'¿™ h ¡ n 
flowly, the Liquor will run about, and divide iefelf into a ^dí/perfidm 
great *many diílind Drops; whereas if it be a fat Li- Drops* 
quor, it will go on in a long Thread, whofe Parts are un- 
interrupted. 

58. This being fuppofed, we fhall not think it at all s %. wfo 
ftrange ; that Oü or Air is fo hard to mix with Water ; f™j¡ n fj**£* 
The Reafon of which is, becaufe the Particles of thefe ^etker? 
Liquors unite together much eafier thanthey do. with the 
Particles of the other : Whence it is, that if Water and 

Oil put into the fame VeíTcl, be fo fhaked up together, 
that they feem to compofe but one Liquor, they cannot* 
continué fo long, before the Particles of the Oil which 
meet each other, will entangle themfelves fo as to com- 
pofe feveral Drops, which becaufe of their Lightneís, rife 
up, at the fame time that the Particles of the VVater, whofe 

Motion 
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Motion caufes thcm alio to meet, join together likewife, 
and compofe other Drops which fink downwards : And 
this is the Reafon why thefe two Liquors encirely clcar 
themfelves of each other ? and become diílindh the one 
at the Top, and the other at the Bottom. 
sy.Tnatthe 59. It is worth obferving, ti&lthe Drops of Liquors, 
L¡Vor°'íh¡ch w hich fwim m a lar ge Quantity of other Liquors uuhicb 
f¿Tm]nano- not wtx t ®ith< > are all round like Balls. This 

thtr Licuor, cannot be perceived in Drops of Rain as they fall in the 
are round. ^ ^ rea f on Q f che Swiftnefs of their Fall j on the con- 
trary, they ought racher to appear long, ib, as \ve íhould 
take them for fmali Columns ; for the fame Reafon that 
a lighted Torch moved quick, appears like a long Train 
• of Fire. A better Way then for us to take, in order to 
fee if the Drops of Water which fwim in the Air be 
round, is to put a lítele Water into the Hollow of one's 
Hand 3 and to throw ic up inco the Air, about the Heighc 
of our Eyes j for then it will divide it felf into a great 
many Imall Drops 3 which beginning to defeend ve$ 
flowly, give the Spectatoran Opportunicy pfebíerving their 
Figure. 

6o.n»e0pi- 60. This Vhajiomenon hasalways been obfe$ed> anda 
AúñoJ]\Ls Reafon for it attempted to be given, bv faying, that the 
amcérntng Parts of the íáme Liquor have a mutual Affeclion for each 
the rowjjnefs O f¡ oer j whence folio ws a Defire ofunfáng together ■> which 
oft efe rop. cannoc ^ e ¿ Qne p er fe¿\\y 9 \^ ut t>y compofing a Ball ; for 
if they compofed any other Figure, thoíe Parts which 
were moft diftant from the Center, would tend towards 
it wirh a greater Forcé than thofe which are nearcr it, and 
confequently.make them give way, and remove back ct 11 
they are all equally placed about the Center, and lo be- 
come round. 

6r. a Con- ¿ lm B, 1C becaufe thefe Words, Affeclion and Defire have 
tkcOphiiL of no Meaning, that we can apprehend, unlefs they be aferi- 
the Añilóte- bed to Subjeíts which are capable of Knowledge ¿ there- 
hans. f ore we cannot a ppiy them to the Parts of Water 5 with- 
out fpeaking very improperly and obfcurely. Wherefore, 
thefe are fo far from explaining a Thing which ought to 
be very eafy, (for we are only inquiring into the Figure of 
a Bodyj) that they perplex it with Terms which have no 
clear and diftinct Signiíkation when applied to fuch Sub- 
jeets. Further ? let this Defire of unittng be explaincd how 
it will, it is very abfurd to aferibe it to Subje&s which 
feeni naturally to be ncted to dijhiite from each other ^ be- 
caufe Nacure has rnade them lo capable oí difunking.- 



62. In 
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62. In orderthentofindoiictheCaufewhycheDropsof fo.rtes*- 
Liquors which fy/im in other Liquors are round, vve muft tm$ud"ut 
keep thisTruth in our Minds : That every Thing endea-* ofthenaj, 
vours, as muelo as it can, to cont'mue in that State, in ^^athertu 
which it once is; and confequently, that which is once in clulmflrmct 
Motion, would continué tomove with the fame Determina- °f * arde 
tion with which it began, that is, according to what was be- S^aI Line, 
forefaid,in the fame ítreight Linc. Thus,if theBody A, for and the C ir- 
Example, is moved along the Line AB, it is determined cém/erMce of 
ac the Beginning of this Motion to go towards Q and it c/*?J¡ht? M 
will never of its felftend to go towards E or towards D. than ofa 
However, if when the Body is come to B, it meets with ^ l ¿ r ' m 
any Obftacle there, it may turn out of the Line BC and Fig. 6. ' 
go in fome other Line. But becaufe it is forced out, it 

follows, that it will go as little outasitcan, thatis, when 
itquits the Line AB at the Point B, it will tend to move 
in a Line which will make the leaíl Angle that can be 
caiceived with the Line BC. And becaufe the Line BD 
does not make ib fmall an Angle wich the Line BC as 
BE does, we cannot but think, that the Body A tends ra- 
ther to move in the Line BE than in the Line BD. And 
becaufe ú% Circumference of a Circle, of which BC is 
the Tangent, makes a lefs Angle with BC than any An- 
gle comprehended betwixt two ítreight Lines ¿ we muft 
conclude, that the ; .^ody A, when it is arrived at the 
Point B; will refiít 'turning into the Circumference of a 
Circle lefs than into any ítreight Line. Laftly, Becaufe 
it is certain, that the Circumference ofa great Circle makes 
a lefs Angle with its Tangent, than the Circumference of 
a ímall Circle does with its Tangent, we muft alfo con- 
clude, that the Body A? when ic is arrived ac the Point 
B, where it is forced to turn out of its Way, will refift 
(lili lefs, the deferibing thelarger Circumference BG> than 
the fmaíler one BF. 

63. This being fo ; if the Particles which compofe a ¿ 3 . Whytie 
Drop of Liquor, and which are hindred from going on Drysof Li- 
in their Motion? by the Liquor which furrounds them, be ^¡4^ 
compared to the Body A ; and all that has been faid of 

the Body which made Reíiftance to it at B, be applied to 
the Particles of the furrounding Liquor, which do not 
make fo- great Refiftance, but that they can retire back 
a little ; we conclude, that the Particles of the Drop, do 
gradually remove thofe furrounding Particles which get 
tyithin the Sphxrtcal Superficies which the Drop may be 

com- 
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comprehended under : And becaufe * the World is fi 
and che Particlcs which are removed out of their Place, 
have no where to go, without removing as many others, 
they muft neceíTarily be driven to thofe angular Pares of 
the Drop which are withouc chat Iphfiaérical Superficies; 
and lo che Drop will of it felf become of a round Figure, 
though the furiounding Liquor conrributed nothing elfe 
to ir, buc only not relífting it at all : Buc becaufe the Par- 
rieles of tbis Liquor, are more hindred from continuing 
their Motion in a ftreighc Line, by the angular Parts of 
the Drop, than by che others which are nearer the Cerner, 
it is evident, that they muft forcé them towards the Cen- 
tén and at the fame time make thefe other remove fur* 
ther off from it. * And in this manner the furrounding 
Liquor contributes as an efficient Caufe, towards making 
the Drop round. Nay, we may affirm, that it does the 
greateít Part towards ic, if, all other Things being alike, 
this be moved with the greateít Celerity. ^ 
$4. Tnat 64. But ic is to be obferved, that diere are tvvo Things 
Drops, any required in order to make Experience agree with this De- 
?¿ orlfht^to monftration : The Firft is, That the furrounding Liquor 
te a üttié be not more than ufually agitáted by any externad orce ¿ and 
Secondly, That the Drops be noC any way fupported, at 
leaft, when rhey are of any confiderable Bigneís j for then 
their Weight, which is fuperior to thf Gaufe which makes 
them round, will make them a litcíe fíat, fo that they 
will be round only in that Part which is parallel to the 
Horizon. As we fee by Experience in Drops of Water 



I. The World is fuli) See the 
Notes on Chap viü. 

2.. *And in this manner) A Portion 
of any Liquor, incloíed in another 
Liquor, which it does not mixwith, 
will preferve íes Figure, whatever ic 
be, wichout any Alteraron, if the 



vident, that the Parts of the inclofed 
Drop, muft gather themfelves into 
the Form or a Globe, when the/ 
will be leaft prefled upon. And this 
they will do, if there were no íuch 
Thing as Accra&ion. Buc fince the 
Drops ot Water and of other Li- 



Parts of the furrounding Liquor be quors, gather themfelves into a round 
at reft, with refpe& to each other. ¡ Figure, inzVacnum y aswellaswhen 
See Newt, Princip.'Book II. Prop. 20. j inclofed in any Liquor, the Caufe 
Cor. $th. But if the Parts ot the j of this ought by all means to be af- 
lurrounding Liquor be agitatedj the | cribed to the mutual Attra&ion which 
inclofed Drop muft neceíTarily be , there is betwixt che Parts cf onc 
comprefled into a globular Figure. ; and the (ame Liquor. ( See the Notet 
For pnce che Superficies of any other on Chaf. xi.y/rí. 1 f.) Fot the Dropt 
Figure is greater than that of a of every Fluid ajfeft a round Figure y 
Globe, and therefore expofed to by the mutual ^ittraclion of their 
more Attacks from the Parts wiih Parts : In the fame manner as the 
which ic doe's noc mix> coming up- Globe of the Earth and the Sea af- 
on ic en all Sidess and becaufe fecls a round Figure , by the mutual 
whacever is prefied upon on all . Jlttratlion of its Parts by Gravitj- 
bidés, retires thither wh?re ic Newt. Opticks, pag. 37c 
may be leaíl prefled upon > it is e- j 

which 
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which reíl upon fuch Leaves of Jrlerbs as they will not 
wet, and in thofepuc upon a dufty Table; as alfo in Drops 
oíOil or melced Greafe fwimming on Water, v/hich in- 
deed are not round, but only on chat Side which is level 
v/ith the Horizon, for on the other Sides, they are fiatter 
in proportion to their Bignefs and Weight. 

6^. This laíl Obfervation ought to be underílood only 6f.yPfy A 
upon SuppoGtion, that all Things elfe are alike. For ic o^fJ/Lr 
isnot at allimpoínble, but that of two Drops of difFerent are more 
Liquors, that which is the moft heavy, raay be the round- r Z tt " d s tha ? 
cít, provided it be alfo the ímallefl: ; The Reafon of which vl'aLrf 
is, that all the Particles of the Liquor which furrounds 
the Drop, do not help to make it round, but thofe only 
which are applicd to the Surface of it the reft, which 
entcr into the Pores, help rather to diffipate it. Where- 
fore a Drop, which is fmalíer and hcavier, having its Porcs 
lefs, and perhaps a leís Quantity of them than the other, 
which is larger and lighter, has alfo its Surface more con- 
tfcucd, and coníequendy gives more Opportunity to the 
Caufe, which makes it round, to work upon it, and leís 
to that which would diílipate it. Thus we fee, that a 
Drop of (^fickfilver is always more round than a Drop of 
Water a little lighter. 

66. On thecontrary ,• Spirits of Wine, being very light, ff^ }encn * 
muft havc ío many^Pores, and the Superficies of it muít ^/spirit o/* 
be fo interrupted,^*hat there can be but a very few VPtoe don y t 
Particles of the Air applied to it to make it round, the 
greateíl part of them pafs through it, and tend to diffi- 
pate it,* alio this is a Liquor, which it is very difficult to di- 
ítinguiíli into Drops, as may be triéd, by putting a little 
of it into our Hand and throwing it up into the Air ; 
for if it be well reéiifedy it will not fall down in Drops, 
as Water does, but it will be fo diffipated by the Air, 
that none of it will appear fenfibfy on the Ground. So 
alfo if ic be thrown upon a dufty Table, it will not gather 
into rounds Drops, but fpread it felf about, and mix 
with the other Bodies which it meets with ; nay, even 
with Soot it felf, which Water will not moiften. 

6j. Having thus fliown what kind of Superficies that 67. vvhja 
which is common to two Liquors, the one inclofed in the ^ { f,¡ 0T n 
other, is ¿ it may not be amifs to ftop a little, and examine ^IdilsTnd 
what fortof Superficies that ought to be, which is becween »ot otbcrs. 
two Liquors,the onecontained in a VeíTel,and the other not : 
But becauíe there may be lome DifTerence in this, according 
as the VeíTel will be wetted or not wetted by the Liquor 
contained in it ¿ it is to be obferf ed, that a Liquor there- 

fore 
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fore wets a hard Bodyj bccaufe ic immediately touchesm 
Superficies; and thac anorher Liquor does not wetit 5 bfr 
caufe it does noc immediately rouch its Superficies ; but 
there is room left for the íubtil Matter to país betwe'cn thc 
concave Superficies of thc one, and the convex Super- 
ficies of the orher. 
ez. Thatiht 68. This being fuppofed ; we conclude firft, that if a 
f/T'vattr m vcr Y c ' ean ®kfeí whoíe uppcr Edge is of an equal Heieht 
a&anGíafs all round, be *x¿¿2^ filled with Water, the Surface of thc 
exañiy fi-Mjs Water will be perfeótiy levcl and plain ¿ becaufe thc AS 
ymcjhu. which touches ic, does not preís more upon one Part than 
upon another. 

P'rfZfrf 6 9' But if the Glafs be not ful1 of Watcr > t,lc Superfi. 
Juquor c ¡ es oughc to be Concave; 1 becaufe the Air which comes 
rohhh wiii in at the Mouth of the Glafs, and circulates about thc 
™ ! L * G ! ,1 J' S ' Glafs and the Water, as if they were one continued 

Ojival tO UC . ' i i 

Concave, if 1 hmg, cannot fo eaíily turn to move along the intemal 
the GUji is Superficies of the Oláis, as continué its Motion in the 
*Tab?íií. Middle: From whence, being to go out again at me 
F¡g. 7. Mouth of the Glafs, it deferibes a Curve in a contrary 
Pofition/ to what it did when ic entered in, much the 
farae as is deferibed in the Figure ; fo thatítie Water 
is prcíled more in the Middle than on the Sides, and coníe- 
quently muft rife towards the Sides. 
70. my the Experience would perfectly aas^e wkh this Reafon- 
perfcksisnot in S> were lC not tnaC as tne m °ft convenient Motion for 
Sfhericüi. the Air is in a Circle, ic fhould feem, that ic ought to 
bend the Surface of the Water into the Form of a Con- 
cave Sphere, which yet ic does not do ; For the Sur- 
face of the Water is curvéd only towards the Sides, and 
is perfectly levei in the Middle. But theReafonis plain; 
for if the Glafs be large, a greac Quantity of Water muft 
be raifed up to make the Curvature fo conveniente as 
the Water requires, which ic is certain is refifted by its 
Weight. 

¿j.n.ttthe 71. And for Proof of this; If into a fmall Tube of 
)fclf S the Glafi * in which a fma11 Qyantity of Water rifing at the 
Water i» a Sides malees irs Surface fpherical, fome Water be poured, 

%?fJi" b ¡s ^° aS noC ro ^" IC ' we ma ^ °bf erve > t ' lat * c WÜ1 con ' 
fpberícJu' tinue in the fame manner Sphericalj rhough the Tube be 

Tab. ni. inclined as you fee in the Figure, where the Curvature 
Rg. 8. 1 0 



r. 'Becaufe the Air) Since all thefe 
Phicnomena are the lame in a Vacu- 
¡im as in che open Air j we muít 
aflert, chac che Superficies of any 
Licuor conuined in any Veflcl is 



Gibbous or Concave,accordingas thc 
Par cicles of the Liquor are more or 
lefs mutually accracted by each other, 
chan they areby the Matter of which 
che VefleJ is made. 

ABC 
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ABC reprsfcms the Suffaceof the Water, which is there- 
fore above the Level, and manifeftly higher at A than ac 
C, becaufe that Poíition of the Water agrees better wich 
the Motion of the Air, which would be more turned 
back, and with greater Forcé in the Place D, if the Wa- 
ter were more upon the Level DBE. 

72. The fame Caufe, which hinders the Water from yi.whya 
growing level in an inclined Tube, hinders a Bottle alfo ^ ottle » ith a 
which has a very ílreight Neck from emptying it Í^J^lfiud 
when it is near inverted, and the unequal Height of the fttiu'f Water 
two Parts of the Water which endeavour to come out at ^7*"scr 
the fame time, ihould feem to deftroy che aquiübrium of ' Zm vpwards] 
the Air's Preifure, which repels and fupports ic by its m/inofempty 
Weight. ForExample ; Though in the Bottle here de- %t f$¿^ nI> . 
ícribed, the Height of the Water which endeavours to tig. 9. 
come out ofthe Bottle at Q is greater than of that ac A, 

and therefore ihould feem to be able to forcé the Air to 
defeend at C, and to rife again by A> and gct into its 
i#ace ¿ yet chis does not happen, becaufe the Parts of • 
the Air now deferibe the Curve ABC, and the Dif- 
ference of the Weight of the Water at A, above that 
at Q is íj| very fmall, that it is not able to make the 
Air to deicribe a Line that is more curved, as it muft 
do, if the Water which defeends by Q took up part of 
the Width of the Neck. 

73. Ifalittlemoil Wacer be pouredinto aGlaís ofthe 73- Tf>atthe 
common Shape, than will fill it exaclly full,- as that which s ¿$¡£¡£ of 
would run over the Sides, is more expofed to the Power wben th¡ 

of the Air than any other Part is¿ it follows, that the ? t0 ^¡¡ t l beg f 
Air ought to puíh it back towards the Middle, where ic dnveJ. 
oughtto be higher, in orderto its more con venienc Mo- 
tion. And thus we fee that a Glaís may be filled beapbtg 
full, and thac the lefs the Glafs is, the nearer does the Su- 
perficies of the Liquors it contains approach to a Spherc y 
becaufe itdoes not fuftain the Weight of fo great a Quan- 
tity of Water, and the Forcé of the Air is fufficienc co 
bend ic. in this. 

74. If the Glafs be greajy¡ or for any other Reafon will -74- the 
noibcmadeivetj whatever Quantity of Water be put in- ^Z^iÁ 
to ir, 1 the Superficies ought always to be convex ; be- Gujs mtfuU, 
caufe its Figure does not fo much depend upon the ex- ™f r "*l ch be 
ternal Air, asupon the Air thac fiows between the in- Zeti&wght 

a/fh to be con- 

in VeíTels of Gold that are not fui], 
its Su per ñcitís U concave, as thator 
Water is in Glafs. Ser the Njtcs cu 
Art» 69. abovi 



r. The Superficies ought always) 
Thus the Superficies of QuickGlvcr in 
Glaís Tubés. is always gíbbous, be- 
caufe it doe< not wet the GUfc, but 
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nal Parts of the Glafs, and the external Parts of the Li- 
quor which it contains, which by its continual moving 
round) blunts the external angular Pares which refift its 
Motion, and forces them towards the Middle, or elfe 
forces them inwards^ and fo caufes the Water to raife it 
íelf up towards the Middle, wherethe Air oppoles its Paf- 
fage lefs, becaufe it cannot get thither, but by altcring and 
bending its Courfe. 

75* From what has been faid in the two foregoing Ar- 
iNgo»the°T 0 p ticles, we infer, that the Air which depreffes the Middlc 
cftbcivaicr* 0 f the Superficies of the Water in a Glafs not full, ought 

frímtkeMid- ^ rom ^ e ^ m ^> t0 drive ^g nC Bodies which fwim 
die to the upon it, and touch it immediately, towards the Sides , 
Sities, This I have experienced in fmall Globules of Glafs full of 
Air and clofed up, which an Enameller made as light for 
me as he could j for thefe being put towards the Middle 
of the concave Superficies of the Water in a ílrait 
Glafs not very full, it was very pleafant to fee them do- 
Ven from thence to that Side of the Glafs which was ne*- 
cft to them. 

7 \ % kai - tkh ' 7 6 ' Becaufe 1 made ufe of a fma11 Globule of Glafs, and 
taufcTbj^t- a Veflel of the fame, in this Experimenta fo(£e Perfons 
traciion, perhaps, may imagine, that this Globule moved towards 
the Side, becaufe it was attradted by the Glafs : But it is 
very eafy to confute this Imaginatioa^; for not to men- 
tion the Obfcurity of that Word, me fame Thing will 
happen in a VeíTel of Wood, orofany other Matter what- 
loever, 1 which we cannot fuppofe to have any Sympatby 
with the Globule. 
]Jme Th 4l¿es 77* ^ uC ^ w ^^ c ^ evidently overthrows this Opinión, 
ought tfigo and confirms that which I have advanced, is, that if At- 
fromtheSjdcs traítion had any Thing to do here, the Globule ought to 
MuÉiJa move fwiftiy from the Middle to the Side of a convex 
Giaj'ihcaping Superficies of the Water in a Glafs heaping full ^ for 
belides the Attradion, the Declivity ought tohelpitsMo- 
tion. Which yetísnot fo; but on the contrary, it moves 
from the Side towards the Middle, as it ought to do, if 
what I have affirmed be true j becaufe, as was faid bc- 
fore/it is the Sides which are moft expofed to the Forcé 
of the Air ; and the fame Caufe which drives the Water 
from the Sides to the Middle, ought alfo to drive the fmall 
Globule. 

i. Whkh wc cannot fttppofe) See the Notes on Chap. xi. Are. ij% 

78. But 
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78. But it is to be obferved in thefe Experimenta, that 7 8 - Whya 
'the Body which floats 011 the Top of the Warer, muft 

itnmediately touch it, or which is the fame Thing, muft Water ^hm 
be wetted by it, that the Air may be forced to move {^ z ^^ 
round them botn, as if they were one continued Body. jvatcr, ¿oes 
Büt if the Body which floats on the Water does not im- *h 
mcdiately touch it, or is not wetted by it, we experience c/Me^of 
the contrary,- that is, the Body will defcend jfo;/; the Sides Gtafs. 
towards the Middle^ vvhen the Superficies of the Water is 
concave, and from the Middk tobarás the Sides when the 
Superficies is convex, becaufe the Parts of the Air which 
pafs under the Body deprcfs the Liquor all round, which 
produces the fame Effedb as if, when a large heavy 
fpherical Body was fixed upon the Declivity of a Moun- 
tain, we íliould take away the Earth equally all round 
it, and put Leavers under it to fupport ic j for it is evi- 
dente it would by that means be difpofed to defccnd tothe 
Dittom of the Mountain. 

79. ít is to be obferved further, that when a Body 79-Howfnch 
which weighs more than an equal Bulk of Water fwims f$"*¿ 
upon the<tt/ater, as a Needle madeof Steel will do, the fUot '*pmtfa 
Reafon oRt is chis,* that the Air which preferves it felf ^ fír * 

a PaíTage between the Body and the Water, fupports ic 
and hinders it from finking : For we ought not to think 
that it proceeds froui henee, that the Parts of the Water 
are harder to be feparated near the Superficies, than deeper 
in, as we may be apt to imagine ; for having caufed fome 
fmall Needles to be made of Glafe, which were lighter 
than the Steel Needles of equal Bigneft, and laid *them 
gcntly upon the Water, they always íunk down to the 
Bottom. 

3o. From henee, viz. that the Body dipped in the Wa- 80. WhyU- 
ter will be ?noift?ied, or not moiftned, it follows, that the V QTS f°™ e ' 
Water will rife up on the Sides of fome Bodies higher "TthJsidci 
than it is any where elfe, or that it will be deprejfed low- of fome 2o- 
er • The Reafon of the Firft is, becaufe the Air which fff¡^ 
moves from one Side of the Veífel to the other, and paf- them a ¡¡ufa 
fes over the Body, permits the Liquor to rife in that » a J* 
Hollow which the Air cannot without great Difficuky turn 
into ; Whereas when it paíTes under, as in the Second 
Cafe, it depreíTes the Liquor all round. And of this a 
Mukitude of Experiments may be made, and an infinite 
Number of them are made without any Notice being ta- 
ken of them ; for every time we dip our Pen into the 
Ink, we may obferve, that if ic be moiftned, the Ink will 
2 rife } 
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rife; and on the contrary, thatthe Ink is depreíTed about 
the Pen if ic is noc moift. 
luWhytht 81. If cwo plaia Bodies which the Water will wet, fuch 
'ri¡e t mRd tt as Cw0 ^* eces °^ c * ean Glafs, be put very near one ano 
raffin/h tner > anc * dipped a little way into a Veflel of Water j 1 the 
Van xchcre Air which moves from one Side of the Veflel to the o- 
cLj}an/f- thcr ' in order to g ec over tne Obftacle that lies in its 
tedtoeacb o- way, ought rather to pafs over the Top of the two Glaf- 
th h r ' W r he '¿ ^ es ' c ' lan co de f ccnd into tnaC ftreight Place which is be- 
fedaUttí/' cwe en them : So that the Water is not fe much prefled 
into ¡t. here as it is in other Places, where the Air can go with- 
ouc bending its Courfe fo much, and fo it ought to rife 
to a confiderable Height above the Level of the Water 
contained in the Veflel ¿ and thus wefee by Experience 
that it does. 

2>. Vtojtht 82. And there is nodoubt but that the Water would 

?or!(i!fn n rifc ilúl hi S hcr > if the two Pieces of Glafe were clofed 
¡hph jnau on boch Sides> for by that means almoft all the Air whi<¿ 
Qhfi Tabes, moves crofs, wichout bending its Courfe, would be hin- 
dred from entring in. Or, which is the fame Thing, wc 
miy take a very fmall Glafs Tube open at both Ends, and 
dip it in the. Water, for then the Air cannot énterin by 
the Sides : fo that the Water muft rife very high in fuch 
fortof Tubes, if they be very flender: And indeed I have 
mide the Water rife a Foot highin a^-lafs Tube fo fmall, 
that one could fcarce get a Horfe-hair into it. 
83. vriyh 83. Howcver, we muft not conclude from henee, 
t"¿,Z¿ fi thac ic ou 2 1k t0 rife on without Endin thefe fmall Tubes; 
End. for it is eafy to lee, that the Water muft ftop, when the 
Weight of that which is rifen, tends downwards with 
greater Forcé than the PreíTure of the external Air has to 
thruft ic up. 

%i.That a 8.}.. If the Tube be inclined, a greater Quantity ofWa- 
%lffi2~r ter wi!l £ et . in > becaufe, being fome way fupported by 
oHght to rije the Glafs, it does not tend downwards with fo great 
ti? ; ' ndlnttl Force - Which is confirmed by Experience, accordingto 

the moft exaft Laws of Mechanicks. 
Sy.my the 85. Having now explained the Forcé of the Air as a 

fimX„[ cs Li( 3 uid t0 im P eI Bodies which are ciofe t0 ic > we may 
hifthtr in th e with more AíTurance and Certainty than we could 
finaü^ry than before, what the Situation of a Liquor in an inverted 
Zirm\fT¡ Syphon, whoíe Branches are of an unequal Thickneft, 
inverted Sy- as is here reprefented, will be. For Example, if we con- 
fh Tab. l flder only its Wei S hr ' we ma y confidently afErm, that 

. The Air robicb moves) Scc the Notes <m Art* of this Cbap. 

if 
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if the Water in the larger Branch, reaches up to the 
Height AB, it ought to rife to the Heighc C in the little 
Tube, to beuponthe Level with the other : But we may 
add, that if this Branch be fo fmall, « that the Parts of 
the Air cannot turn in it but with Difficulty, the Water 
will rife coníiderably higher than in the larger Branch, 
fo as to reach to D, according to what was now 
proved. 

86. There are few of thofe who enquire after a per- itttAm 
petual Motion, but when they fee this Experimenta for fu a 7 y Jottn. 
want of rightly underftanding the Caufe of it, think 

they have found out fuch a Motion. And indeed it 
looks at firft Sight very probable, that if we take one 
of thefe Syphons, in the fmaller Branch of which the 
Water rifes very high, and bend this Branch a little lower 
than the Height which rhe Water rifes to, it might be 
fo ordered, that the Liquor with which it is filled might 
^•un out into the larger Branch, in order to rife up a- 
* ain in the fmaller one, and ib produce a perpetual Mo- 
tion : But it is certaiti, that 2 they are deceived who 
make this Conje&ure ,• for befides that, the Branch of the 
Syphon#out of which the Water is to run, ought to be 
longer than the other, (which is not fo here, where the 
¿>ent Branch is in the Room of a whole Syphon ) it is 
eafy to fee, that.^ie Water, the Momcnt it endeavours 
to come out at the End of this fmall crooked Branch, 
is more expofed to the Forcé of the Air, than that which 
is contained in the larger Branch ; whence it follows, that 
its PaíTage out muft be ftopped. 

87. This will appear moreevident, ifwe confider, that Zj^Thatin* 
when the End of the fmall Tuba of a bent Syphon, f^V^ 
whofe Height does not exceed that, to which the Wa- i^ryfinatí, 
ter will commonly rife, be dipped into the Water, it will the w*** 
immediately be filled ; but if the End of the longer Branch ZayTr^cut 

through the 
longer 

Exper. of the x.Acaáem. del Cirnento y 'Bramh^' 



1. The Tarts of the Air) It 
looks very probable, at firlt Sight, 
as if the ftiff Partióles of the Air, 
either paíTed over the Mouth of 
che little Tube CDj or elfe ílick- 
ingínic, like little Pieces of Wood 
a-crofs ic, íüpported the Column 
of incumbem Air, Ib as it íhould 
not prefs upon the Water under 
it, with ics ufual Weighr : Buc by 
often repeated Experimcncs, ít is 
found, that the Water will rife as 
high in fmall Tubes, though the 
£rqfs Air be exbauíted. See The 



p. yf. U is evidenc therefore, thac 
all thefe Phscnomena's are to ce af- 
cribed to Atcra&ion. See the Notet 
abeve on yArt % 69. 

2. They are deceiv*d) Ic is ma- 
nifeít, from Calculación upon Me- 
chanick Principies, thac all Que» 
ílions abouc a perpetual Motion end 
in this. To hnd out a Weighc hea- 
vier than it felf, or an elaffick Forqe 
ítronger than ic felf. Wbich is 
abfurd. 
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be not deprefied lower than uíual beneath the Level oí 
the Water in the VeíTel, ic will not run out into the 
Air, as it ordinarily does j whence we fee, that the Air I 
puíhes it back with greater Forcé than it has to come 
out. 

88. For a further Confirmación of a Thing which has 
ffVbI m p ttt r ^ een í" u ^ c ^ en ^y P rove ^ Irnay addj that fo far is che VVa- 
furlofthc ter fr° m coming eaíily out at the End of a'fmall Tube, 
•¿ir. that fometimes it will be forced to entcr and aícend into ' 
it, when it was entirely wkhout beforc : Which may be 
' tried, by holding a very clean fmali Tube open at both 
Ends perpendicular, and putting a Drop of W atcr upon 
the excernal Superficies, which may entirely ftopthe Ho!e 
at the lower End, when it is got down thither j for then 
you will wich pleaíure fee the Tube fillcd in the fame 
manner as if the End of ic was dipped in a Veílel of 
Water. 

wiiat 89. After what has been faid in the fbregoing Arricies, 

&itr7>£n{s lt is ea ^ to "^erftand wnac is tne Caufe of the F/'/Wvf 
a.iams. 0 £ ¿fe Chymifts : For the Piece of Woollen Cloth 
which they put upon the Side of the VeíTel, in fuch a 
manner, as that one End of it is dipped into th*r Liquor, 
and the other End hangs down on the Outfide lower in 
the Air, refembles a bcnt Tube, in Which the Water runs 
as in a Glaís-Tube: And it matters not, if this Cloth (ir 
Woollen Tube be full of Holes on alfides, for the Air 
which moves round it 3 preíTes in the Water which en- 
1 deavours to come out at them, fo that it is like one con- 
tinued Covering. 

.50. That the p 0 . Since our Thoughts, orif you will, our Conjetures 
«!!dVfnid d concerning hará and ¡iquid Bodies are coníirmed by fo 
-Bocti's a$ many Experiments, I think it fuperfluous to add any 
%¡b¡¡xmíu 0t TWn 2 more * Whereforel fhall finifh this Chaptcr, withon- 
Ffirw"* \y remarkingtwo Tbings: The Firft is, That if Haránefs 
and Lumidnefs confiíl in Refl: and Motion, which have 
their Dependence upon fomething elfe ; then thefe 
Forms are not Subftañtial) but only Qualities or Moáes 
of Exiftence in the Bodies to which they belong. ' 
$y d Secondly, That having explained the Ñature of 

A^'^VX ^ ar ^- e fi an ^ Softnefs, I have at the fame cime explained 
wherein Brynefi and Motftiefs confift. This is evident, 
if we underftand the Word Dry and Moift in rhe Senfe 
of the Amicnts, who did not díftinguiíh them from hará 
and tiquiá: As we may fee from henee, that fpeaking of 
Moijt, they ufe the fame Greei Word as all Interpreters 
¿x'nder humid o; ¡tyuid indifterently. Jt appcars further 9 

íbat 



J 
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thac I have explained what the Nature of Drynefs and 
Moíflnefi is, according to that Senfe which we now ufe 
thoíeWordsin ¿ becaufebyDry, weundcrftand thac which 
v/ill not wec any Thing ; and by Moijt, thac which will 
wet a Thing, which are two Propercies which have been 
fully and exprcflly handled above. 

C H A P. XXIII. 

Of Heat and Cold. 

TH E S E Two Words have each of them two dif- ^ 
ferenc Meanings : For Firft, by Heat and Cold> we JdCohhaíe 
underftand tivo particular Se?ifatio?n %n us y which in fome two dijfcrcnt 
Jyleafure refemble thofe, which we cali Pain and Plea- Mcanin & u 
Ture ; fuch as we feel, when we touch Ice, or when 
we go near a Fire. Secondly, by Heat a?id Cold, we an- 
derftand alfo the Power which Bodies have to raife the 
foremet&oned Senfationsin us. 

2. I think we cannot underftand what Heat and Cold, s ^/?"f* c 
in che former Senfe of the Words, is, but only by Expe- tha'wprl- . 
rience; wh^refor^our Curiofity will be fatisfied, and our fofitotnat 
Pains imployed onlyin enquiring what that Power confifts °¿ f ^ eílt 

in, which certain Bodies have to <warm us, and alfo what 
the Power coníifts in, which we obfcrvc othcr Bodies have 
to cool us. 

3. Ariflotle fays, that Heat is that which colle&s to- 3 ' ¿™ e Ari '~ 
gether homogeneous Things, or Things of the fame Na- j£¡£ f e ¿ aC 
ture, and diílipates heterogeneous Things, or Things of a and Cold* 
different Nature ; and Cold> he fays, is that which colledts 
togecher, Things homogeneous and heterogeneous indif- 
ferently. The common Inftances made ufe of to prove 

this, zreFire; by the Heat of whkh, a great many Parts 
of Gold may be colle&ed irfto one Mafs, or two or more . 
Metals which are mixed togecher, may be feparated : 
And Ice, which by ics Co/dnefs, unites together, Water, 
Stones, Wood, Straw, fo as co compofe one Body of all 
thefe togecher. 

4. But ic is co be obferved, that che Inftance here gi- 4» TJmi Heat 
ven, is fometimes faulty ; for if a Mafs, compofed ofGold, "/^^J^'of 
vSilver, and Copper, be pat upon the Fife in a Crucible, ¿'¿¡tfcreft 0 
it is not true, that thefe Metals will always clear thcm- Natnre, us 
iblyes of each orher, fo as to be feparated ana 1 placed in Zftufamt 

4 thdr^í«r¿6 
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their proper Order, one upon another, according to 
their different Weighc. On the contrary, if ícvcral 
diftinct Pieces of Gold, Silver, and Copper be put coge- 
rhcr into a Crucible, the Fire will not fail to mix them 
al! together. 

r. That the y . í c j s t rue, that if the Fire a&s a very long time up- 
&rc' r n£ on a ^afs, com P°f e d of Gold, Sil ver and Copper; the 
therto dijp- Süver and Copper will go all awayinSmoak, and foleave 
**£g an tó the Gold alone in the Crucible. Buc we oughc not for 
ther. t0£C ~ this Reafon to fajr¿ that the Fire has a Froperty of col- 
Iccting Things together, becaufe this perhaps is only ac- 
cidental, that is to fay, by diífipating the Firft, which 
rcfiíts its Forcé lefs, the Gold remains alone, or laft, be- 
caufe it reíifts its Forcé more. In the fame manner, as 
if Saw-Duft, and the Filings of Lead were mixed toge- 
ther in a Píate, we can with our Mouths blow away the 
Saw-Duft, and leave the Lead- Filings alone in the Píate. 
For it is evident, that it is only che Reliftance of thj 
Pieces of Gold, which is the Caufe of that Metal's bein^ 
thüs feparated from the Silver or Copper. For if it be 
iefe after this upon the Fire, it will continually diminifh 
by littleand lítele, till it intirely vanifhes, as Refiíkrs have 
tried and this is what they mean when they fay, there is 
no Gold of 24. Carats, that is, none that can be refined 
fo puré. f«\ I 

6 That Arí- ¿. g ut jf \ t was t rue, that Heat always collecled toge- 
l°% h d S J!at ther homogeneous Things, and dilTipated heterogeneous 
HtatandCoíd ones, and that Cold colle&ed together all fort of Bodies 
tbJtheZle i n ¿ifferently, this would indeed teach us *what Heat and 

ftotle has beeñ excufed in this, by faying, that in defining 
Heat an J Cold as he has done, he did not fo much follow 
his own Opinión, as that of others. 
7, mit, the 7- I don't know whether his Interpreters have bit right, 
Opinión ofhis when they pretcnd, that his Opinión was; that Fleat^ in 
üÜ^SS* Fire > for Inftancc, m fomething in che Fire like chat 
heat and Senfation which is raifed in us, when we approach the 
CM ¡s. " p¿ rc & n ¿ fo likewifej that Cold in Ice, is fomething in 
Ice very like that Senfation in us, which arifes from touch- 
ing it. 1 Becaufe iq his II. Book of the SouL Chap. xii. 
after he had fliown that Senfation is a Fajfton, he fays, 
rhat the Momcnc any Senlarion is rais'd in us, we be- 
come like the Object that railes it. 



I. Tíecaufe tu h!s\U 'Book) This 
Tace is ñor in 'bar Chappr, buc in 
the ftb Cbap. <¿t ihe íime Baókj he 



8. But 

8> 
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8. But whecher Ariftotk were of this Opinión or no, 8. That they 
thus much is certain, "that they have no Proof of what ^ióf/oT 

Ithcy affirm ¿ for it is no Proof to fay as they do, that thtirOpmm. 
Ithe Fire cannot give that which it has not ; becaule 
¡taking the Word give y in theSenfe here uíed, there is no 
idoubt bat that the Needle, when it pricks us, gives us 
jPain, and yet there is no reafon to believe from henee, 
that the Ñeedle has in it any Pain like that which ic 
[caufes in us. 

9. Farther, the Heat of the Fire, and the Cold of 9. That it is 
;¡Ice being Properties or Qualities belonging to Bodies f$* uly 

I which every one acknowledges to be inanimate, they ajC ' 
Icannot be like the Senfations which wefeel by their Means, 
Ibecaufe thefe Senfations belongto usas anímate Greatures. 
|And becaufe the fame Thing may fometimes happen to 
:raiíe in us two diflferent Senfations at the fame time, ic 
jwill follow from their Opinión, that the fame Thing may 
jb^iot and cold at the fame time, which is impoífible ; 
¡yet the Air which we breathe out of our Mouths, may 
[at the fame time feel hot or cold according as it is dif- 
[ferently apdied to our Hands in blowing upon them. 

10. By ííflecling upon this Experiment, which fhows 10. 

lusj that the fame Air feels hot or cold, not only from its *¡* M £!& 
jbeing applied in a difTerent manner to our Hands, but an/yis?"* 
lalfo from the difFcr ,%t manner of making it come out 
of our Mouths ; it is eafy to conjeture, that the Heat of 
[a Body coníifts in a peculiar Motion of its Particles. And 
[becaufe the nearer we put our Lips together^ and make 
Ithe Air come out quicker and ílronger, the lefs we fccl 
the Heat ; «henee we conclude, that the Heat of a Body 
jdoes not confift in the direct Motion of its Parts. Now 
[whatever is in Motion, either moves on dire¿lly, or elfe 
has an unequal and irregular Motion, as it were about 
its own Center, from whence we may infer, that the 
[Air which comes out of our Mouth, befides that direít 
[Motion, by which the Whole of it is removed from one 
Place to another, it has alfo a great many of its Particles 
[moved round with a circular Motion about their own 
Centers : By which means thofe which are applied to our 
pands, with this fort of Motion, excite in us a kind of 
Tickling And becauíe it is this kind of Motion which 
pifes in us the Senfation of Heat, we ought alfo to con- 
elude, that the Heat of Bodies covffis in this Sor t of Motion 
w their fmall Parts. 



So 
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ii. The Re- 
femb lance 
there is be~ 
twixt Heat 
and Pain* 



12. ttút Jo- 
dies may be- 
come hoít to 
which it is 
certainy wo- 
thiug has 
happened but 
Motion. 

13. The I. 
Examfíe. 



14. The II. 
Example. 



iy. 7VHÍ 
Exampíc. 



i 6. The IV. 
Example» 



17. The V 

Jixamplc* 
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11. So that what is in the O bject is very diffcrent from 
the Senfation which it raifes. And this ought not to bí_ 
thoughc more ftrange, than the Diíference there is bel 
twixt the Figure and Motion of a Needle, which prickjl 
us, and tlie Pain which ic caufes. For as it is evidenl' 
from the Inftance of Pain, that the Soul being uníted col 
the Body, it is the Appointment of Nature, that certaiul 
Perccptions of the Soul íliould follow from certain Mol 
tions or Diviílons which the Needle caufes in the Bcdy I 
So alfo we ought to think, that Nature has appointcJ 
that from that particular Manncr in which our Body ¿I 
moved by the Fire, there fliould arife a particular Percep 
tion ; and this is what we cali Heat, taking it in the formei 
Senfe of the Word. 

12. This is conñrmed by Experience 5 which teache 
us, that many Bodies are made capable of warming uj 
to which we cannot fufpecl: any Thing has happened bi 
only Motion. It is to. no purpofe to inftance in ttac 
all : I íhail content my felf with the following % 
ampie. 

13. And, Firft, It is certain that when our Uands an 
very cold-¡ we find by Experience, that if tlky be rubk 
a little *uihile together* we ihall feel a confiderabi 
Heat. 

14. Secofidly, As was before cbfc^'ed, Lime havhig té 
Water poured upon it, though it was before cold, will 2c 
quire fuch a Motion of its Parts? that they will be 
difunited in a íhort time, and by that Mcans will be 
come capaole of beating us in fuch a manner, that it v/i 
be very painful to hold it in one's Hand. 

15. Rotten Dtwg, that is, fuch as diílipates it fclf b 
little and little, becomcs fo hot, as to ferve inftead of 
modérate Fire in many Chymical Operations. And Cb] 
miftry furniilicsus wkh many otherExamples not fo com 
mon, which ought to be more known to the World tb¡ 
they are. 

16. For Inftance, if a few Ftlings of Brafs be throw 
into a large Veílcl in which is a little Aqua-fortis, ir \ví 
immediately raife fuch a Fermentation, that the Bou 
will feem quite full, and at the fame time will be fo ho: 
that we cannot touch it without being burnt. 

17. Further, If, as was before faid> Oil of Vitriolo 
0/7 of Tartar be mixed together, though feparatcly nci 
ther of them are combuftible, they will immediately jg 
quire an incredible Fermentition on a fudden, aiid at th 
fame time a very fenfible deg;ree of Heat. 

i3, 
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18. It is true, that in thefe Sort of Examples, ic may iB.Thevu 
with fome Reafon be faid, there is fomething that we do Exam $ le - 
not thrcughly underftand, wherefore I fhall ftay a little, 

before I fay what che Caufe of thefe furprizing Motions 
may be : To come therefore to fome more familiar In- 
ftances j we obferve, that tivo loard Bodies rubbcd againfi 
o?ie another, do fo agítate the Parts of each other, as noconly 
to burn us when we touch them, buc their Motion 
will increafe to fuch a Degree, as to fct each other on 
Fire. Thus in very dry Weather, the Wheel and the 
Axle-Tree of a Chariot, when it goes very quieta and in 
■general, all Sorts of Engines which are made of Matter 
that will burn, and which move very quick, are apt to 
Iraké Fire. Nothing is more common, than to íee a 
llFimble grow hot in boring a Hole in a hard thick Picce 
loíWood. Solikewife, if wef/eor fharp a Piece of Iron 
lor Steel, it will grow fo hot fometimesas toloíe ics Tem- 
■per. And a Savj, which the W ood will not eaílly yield 
tedaeq irires a very notable Heat. But nothing fooner 
takes Fire than a fmall Piece of Flint or of Steel, which 
is ftruck oíF, and put into a violent Motion by flriking 
thele tvvo%gainft each other. -Now in all thefe In- 
íhncesj there is nothing added to thefe Bodies buc Mo- 
tion. 

19. All the Antierug who have confidered the greateft *9- -?» £*- 
Part of thefe Experiments, have aíTerted that Motion is p /¿ c /¿p™¡°{ of 
the Vrinciple of Heat ; which I acknowledge with them tht Jñthnts 
to be true ; if by Motion they mean the Motion of the wrmug 
Me Bodies, which is the Caufe of the two Bodies rub- Heat * 

)¡ng againft each other ; but if by Motion they mean the 
Motion of their iiifenfible Parts, I think they have not faid 
snough : For the Motion of thefe Parts, is th very Heat it 
r dfoí thofe Bodies. 

20. I fee no Obje&ion that can be made againft this : *<>• Wh * 
For when they objed, in order to fhow, that Motion is 

m 1 the Principie or Caufe of Heat, that a Ball out of vey 
1 Cannon which moves very quick 5 does not burn the ^ not s rom 
IVood which it enters into ; or that a Musket Bullet does hotmrl,ttrn > 
not burn the Wood which it penetrates, though it Be very 
dry ^ this contradices the Opinión of thofe only who pre- 
ferid that Heat confifts in the Swiftnefs of the Motion of 
all forts of Bodies how grofs foever. But this Qbjection 
makes nothing againft us, who affirm, that Heat confifts 
in the different and violent Agitation of the infenfible 



h The PriwipU or Caufe of Heat) 2^ not the Heat it fel£. 
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Parts of Bodies. Buc when a great Ballet moves very 
quicio ics Pares may be at reft wich refpeft to each other, 
and therefore ic is no wonder that rhey don'c burn che 
Bodies which they touch. 
ti. Whythc 21. If we reflecT: upon what has been faid, we fliall 
wTcdgrws not ata " vvon< ^ er ^ triac cheBands of Iron which are about 
bott and not a Wheel do not grow hot as it does in che Middle j for 
ticFcitows. though they deferibe larger Spaces by their Moción, yet 
notwithftanding chis, their Parts are not agitated with rc- 
ípedt to each other, as thofe in che Middle are, which con- 
tinually rub againft che Axle-Tree. 
22. tvhy a 22. We may very eafily anfwer a great many Queftions 
ZTcnfiied" 71 wh^h ma y t> 2 P uc to us t>y thofe who will not allow, chat 
¿rowshot'but theFormof a hot Body coníiíls only in che Moción of its 
mt tbe File, fmalleft Pares : Thus when chey ask, how ic is poíTible, 
thac when a Picceof Iron fixed in a Vice, is filed, che Iron 
grows coníiderably hot, buc che File which moves upon it 
is ícarce warm at all : It is eafy to anfwer, that che Pm 
of che File moving upon che Iron, and concinually gratwg 
ic, noc cnly wich ics own Pares, but alio with lome of 
the Parts of tbe Iron which it has rubbcd off , and which 
remain íbmetime between its Teech, muíl ndkeiTarily ex- 
cite a very great Agitación of the Parts of che Iron 
which is filed, and confequently heat it very fenfibly. But 
this is not the Cafe of che File; fi^chough ics Pares are 
graced as much as thofe of the Iron, yet becaufe ic u 
longer, che fame Teeth do noc cwice cogecher touch the 
Body which it grates, but there is always fomc fmall 
diftance of Time, becween the two Rubs of the Parts 
of che File ; during which time, chat Place which may 
have begun to acquire íbme fmall Heat, may lofe it 
again. 

z^myiron 23. There are fo many Things to be confidered in this 
+hm it is Experimenr, thac a fmall Difference alcers all che Circum- 
% e *fZ S H ft an ces. Whence ic is, chac a Piece of Copper or Lead, 
<wvW Metálsi when ic is filed, oughc noc co grow fo hoc as Iron, boch 
becaufe Copper and Lead are not fo ftirT, and becaufe ic 
is eafier co (aparate their Pares chan che Pares of Iron \ 
ib thac the File being never applied cwice cogecher to 
the fame Pare of che Body which it grates, ic cannot 
íhake ics Parcicles fo much: And this is fo crue, chacif 
we cry to file a Piece of Copper, with an oíd worn File, 
which will fnave offbut a lirtle at a time, the Heat \vill 
be as great as that produced i;i che Iron. 



24. Now 
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24- Now if any one asks, why 3 in fawing a Plank of 24. Whj a 
Wood, the Sai» grows hoc and not the Wood: I anfwer, f*"*^"* 
that the Píate of the Saw, fticking in the Slit of the ¡k¿m<,d! ot 
Wood, and being rubbcd'againft caen Side, the Parts of 
it muft be feníibly fhaken : Whereas it is evident, thac 
the Plank ought not to grow hot in the Place againfl: vvhich 
the Teeth of the Saw go, for the Reafon juft now given, 
viz. becaufe it cuts the Parts off,- neither ought it to 
grow hot on the Sides, efpecially if the Wood be eafy to 
faw, becaufe the Saw ad vanees further and furtherinto the 
Slit, and fo does ícarce twice together touch the fame Pare 
of the Wood. 

2y. It is true, that if the Wood be very hard, and dif- *-s* tht 
ficulc to faw, and if the Saw fticks in the Slit which it ^^ h<rn 
makes, the Plank will tben become pretty hot ; but we Z1Ü 
íhall not be able to perceive it by our Touch, becaufe 
the Parts of the Wood being large, lofe their Motion in 
ajMomcnt, and it will take fome time to pulí out thé 
íírw, and to open the Slit Ib wide as to put our Hand in 
to feel. But though we cannot perceive it by our Touch, 
we may fee it with our Eyes for the Places againít 
which the^Saw for fome time grated look burnt, as if 
they had been in the Fire. And it happened fome 
time ago, that defignedly fawing a Piece of hard Wood, 
fixed in a Vice, in^Smith's Shop, with a Saw which 
ftuck in the Slit it made, I at firfl: perceived a Smell % 
líke burnt Wood, and continuing to faw the Wood with 
greater Forcé, feveral Sparks carne out of it. 

26. The Experimcnt which feems to be the molí: con- ufy* 
tfary to the Principie we have laid down, is, that if we ^/'p™* 
drive with a Hammer a large Nail into a piece of hard 
Wood, we íhall not find it grow warm while it is dri- ¿ Q f s a ™ 1€r ro 
ving in, but after it isin, and the Hammer does nothing b 0 " me&ro ? 
elfe but beat the Head flat, then it will begin to acquire 
fome Heat : Yet is there nothing in this, but what per- 
feftly agrees with our Notion of Heat. For as we make 
it to confift wholly in the Agitation of thfe fmall Parts 
of the Body ; it is certain, that the Nail ought not to 
grow hot, when it is moved all together in entring into 
the Piece of Wood ; but that it ought then to begin to 
grow hot, whenit ceaíes to move fo, and its Head begins 
to be made flat for it is then only that the fmall Parts 
begin to be in Motion, and acquire an Agitation fuffíci- 
ent to Heat. And indeed, when the Head of a Nail is 
made flat, all that is done, is, that there are by that Means 
fcwer Parts placed one upog^another, and more by each 



158 ROHAULT's System Partí, 

other's Sides; which cannot be, but by the Motion 
and Agitación of thefe Pares, which by their beating 
againft each other, caufe thac trembling in which Heat 
confifts. 

27. That 27. Having thus endeavoured to anfwer the ObjedHons 

toíweffio*. * at mi ^ c be mac * e a g a ^ n ft us i we come novv t0 draw 
Ver " fome Confqucnces from what we have laid down ; be- 
caufe if thefe agree with Experience, they will help to 
confirm us in this, that we are not far from che Truth. In 
the firft Place then, let us confider, that feeing Heat con- 
fifts in a certain Motion, or a certain Agitation of the 
fraall Parts of a Body ; it is certain, that the more the 
Parts of the Body are thus moved or agitated, the greater 
will the Heat be. Now it is evident, that * Fíame is 
more agitated than any orher Body which comes under 
our Senfes. For, for Example, it is this violent Agitation 
Qf the Parts of the VVood which nourifh the Fíame, 
that maíces the grcatcíl Part of them fly away, and that w 
all the Wood thar can be burnt in a Day, fo very little re- 
mains in Aíhes ; which we do not find in the foremen- 
tioned Inftances, where there is only a modere trem- 
bling of the Parts of the Bodies which is not fufficient 
to difunite them entirely. And this is the Reafon why 
Víame ought to be the hotteft Thin<> in the World, as e- 
0 very Body knows it is. * 

28. Ho» a 28. However, this muir, be underílood with fome Re- 
2o ^ / ^ í ^ í ílridtion, that is, if they agree in all other Particulars; 
™¿itaudas f° r ls noc inconíiftent herewith, that there fhould be 
fume may fome Bodies hotter, and more capable of heating than 
yetbehotter. Flan1Cj ¡f they conflft . Q f more fo i id p arC ¡ c i eS) and 

confequently fuch as are more capable of Agitation; 
0 wherefore Iro?h tho' it be not red hot, will burn more, 

if we touch it, than the Víame of Straw, or Spirit ofWine 
will do. 

29. why 29. The Difference that there is betwixt the GroíTncfs 
burn*™ 1 ™' 11 °^ Particlgs into which the Bodies that are burnt are 
than ™ny\. refolved, is the Caufe of fo much Difference in the V/amct. 
zher. Thus, Oak being more folid than Straw, but not fo fo»- 
lid as Sea-Coal ¿ their Vlames are alfo proDortionably more 
or lefs burning or ílrong one than another : And the Ufe 
that Smiths make of them, according as they have 00 
cafion, íhows plainly, that Sea-Coal, a&s more ftrongr 
ly than all ocher, becaufe when they would heat a 



r. Fíame is more afitated) Con- | Fire, See Part the Illd. and tht 
cerniíJg the Nacure of Fíame and \.v*h%lc ix. Chap. with the Notes. 
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Picce of Iron very much, they prefer this Coal to all 
others. 

30. When a Body melts, and liquifies, as I may cali 30. How 
ir, by lítele and little into Fíame, it is impoííible but that ^^¿¡¡ f 
the Particles which ílipand rubone againft another, muft andd'mú-* 
be diminiflied and b.roken into a thoufand Pieces, and fo the 
make a very fine Duft, which, that ic may continué to ^ y tbm * 
move wich that violent Agitation which ic has acquired, 

gets off from that Mate of which it was before a Part, 
and flies into the Air ; which is what we cali exha- 
ling or evaporating : And h^eiice it is, that the Fire 
has the property of ifámnljbmg all Bodies which it a&s 
upon. 

31. This being allowed, there is no Difficulty in re-* 3*« Wh 
folving that Queftion commonly asked, te How ic ^£'¿¡2$? 
poílible that Heat íliould produce at the fame time two tcns w**+ 
feemingly contrary Eftedts : Such as hardnmg of^lay* 
irifoftfimgofWax. In order to this, we need only ob- 

fewe, that Clay is compofed of two Things that are ve- 
ry dirTerent from cach other, viz. Earch and Water ; the 
Lattcr of which may very eafily be evaporated, before 
the Partic?!} of the Former are confiderably fhaken ; and 
fince the Clay is foft for no other Reafon, but becauíe the 
Particlcs of the Water are in fome fort of Agitation, a- 
mongft the Partícl|| of the Earth, to which they be- 
long j it muft needs oe, that when the Water is all eva- 
porated, and the Particles of the Earth remain alone, 
they will reft againft each other, by their own Weight, 
and fo by that meanscompofe a hard Body. On the con- 
trary, the Parts of Wax are pretty near equal ,* fo that 
the groffer Particles are agitated before any confiderable 
Quantity of thefmaller ones can fly away. And therefore 
all the Particles of a Piece of Wax being a lítele in 
Motion at the famc time, compofe together a foft 
Body. 

32. It may be obferved alfo, that the Heat muft be &.TtatM 
but modérate, mharde?* Bodies: For if it be very vio- ? t "' b ™f' 
lene it wiirmake them /¡quid. And thus we fee, that &eat,toüri 
Flátne melts not only Metals, but alfo Afhes, Sand, Stones, den'BodUs. 
and Flints, of a Compofition of which all Sorts of Glafs 

are made. 

33. From the dirTerent Degrees Of Heat, and the va- w-HowHeat 
rious Texture of the Parts of which a Body is compo- ^¿¿'J 01 *' 
fed, we may conclude, that very dirTerent EfFecls will be 
produced : For firft ; If a Body, <whofe Particles are very 
clofe to one another, be coní¡¿crabiy hot, whateyer the 

Figure 
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Figure of thefe Particles be, ib they be not exaftly round, 
when they are agirated or turned round cheir Centers, their 
angular Points, or the Parts which are moft diftant frorn 
the Center, muft neceífarily meec one another, and turo 
one another ouc of the Way ; whence it follows, cha: 
the Heat will caufe a Rarefacción ¿n chis Body, as wefi 
in Milk, and all ocher Liquors , and alfo in moft hard 
Bodies, in which few or none of their Particles fly off 
when they are hot : Thus red-hot Iron is fomething big- 
ger than when it is cold. 
34. Hon u 34. But if the Particles of a Body be very fmooth- ati¿ 

skJrs*^' °~ €a $ t0 ^ ? ut m Motion, > ¿ndyet are fi placed with rejpeil 
to each other, as [caree to toucb one another, fi that tk 
^Cowpoftion is very rare ; a very lictle Heat coming upon 
it, and Ihaking the Particles, may caufe them to approach 
nearer one another, and the <whole Body may be by this 
means condón fed. And thus we experience, that Hea: 
when it melts Snow, reduces it into a lefs compafs. 
vi r hy 35. And becaufe the Particles of almoft all liquid 
khvcr^ar ^ es mu ^ ever y ^ omcnC kend themfelves, or fome wáj 
fr"¿»g!'h r alter their Figure, in order whereunto, they muft be mo 
rarer than V ed with fufficient Forcé ; therefore if the H^t, or that 
™?Zuí. UMt which forecs them to move, or fo agitates them as te 
makc them Liquid as ufual, does almoft wholly ceafe. 
all that the Particles cando, with thatjittle which they have 
remaining, will be to move themícCes without bending 
fo much as is neccffary to join them togerher : And 
then the Liquor will be rarified a lictle, and after it is fo 
1 rarified, the Addition of the leaft degree of Heat, will 
caufe its Parts to approach nearer one another again. Thus 
Water is a llttle rarified before it freezes, and is conden- 
ad again by the leaft Heat that can be. But becaufe 
fome Skiil and Pains is requifite to prove this by Experi- 
ence ; I will fet down the Means I made ufe of to mafe 
it appear feníibly. 
3*. ^nEx- 3¿. I caufed a Glaís Veffcl to be made like that in Út 
T fí}!™tkat° figure, the largeft Mouth of which is at A, and the ocha 
vZurTwhcn a - B, the End of thcfmall Tube BC, wnich«is very flen- 
uis extreme* der : I poured Water into the Hole A, 5 till the Veflel 
7¡fíd % " Ta ~ wzs ^ 9 anc * confequently 'till it arofe up to D, in the 
Tai?, til. fmall Tube, then I ftopped B up the Mouth A clofe w$ 
Fjg« foft Wax, and a Hog's-Bladder tied on : Having thiE 
prepared it, if the Heat of the Air be fo diminiflied, 

thr. 
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that the Water be very near freezing, * : it will fwell, 
and rife up to the Mouth B, whcre it will fomecimes run 
over a liccle : Then, if we put otir Hands or any other 
Thing thac is warm, to the Veílel, we íhall fee the Wa- 
ter condenfe it íelf, and fink in the fraall Tube almoít 
dovvn to the Bottom C. It is true indeed, that if we 
continué to heat the VefTel, the Water contained in it, 
will begin to dilate itfelf again> the Reafon of which, is 
that which I have now given. 

37. Bccaufe we can move our felves with greater Eafe 37* 
in the Air than in the Water, this is a Proof that the 
Parts of the Air are much finer than thofe of Water, ^tcrmmedby 
Wherefore the leaít Heat that can be, muít dilate the ar 0 fy c 
Airj and confequently, The G^uantity ofthe Karefaclwn of AW. 
the Air» uStll very exacJ/y Jbo<w the Quantity of Heat here 
on the Earth; that is to fay, we can judge that it is hotter, 
one Day of the Year than another, by obferving in which 
áf thefe two Days, the Rarefa£tion of the Air is greateft. 
"38. Now in order to make this Rarefadtion fenfible, Aj'^^ 
thcre has been invented in our Days an Inftrument called rl^mímete?. 
a Thermometer* pretty like that in the Figure : DF is a Tab. iv. 
very ímlk Tube of Glaís about two Foot long, like a F,g * l% 
Neck belonging to the Bottle A, which is Glaís alfo, 
and about as bigasa Tennis-Ball. The lower End is bent 
and made large, iras to form another Bottle marked F, 
which needs not be lo big as the Bottle A, and has a ímali 
Hole made in it at B. 

39. The Therwometer is at firft entirely empty, that is, ^ v>- J?" 
full of Air only, part of which is forced out, by heating p r ep7ri¿jf a »d 
the Bottle A, at the farae Time that the other Bottle F is thevfeJfthe 
dipped into a Veílel of Aqua-fortis, tinctured of a Green Tf3g rmometcr. 
Colour, by diííblving a Piece of Copper in it. We 
choofe Aqua-fortis rather than common Water, becaufe 
it is not fo fubjeób to freeze, and does not fo eafily eva- 
pórate. As the Air remaining in the Ther?no??¡eter grows 
cooL it has not Forcé enough to preferve that Bulk which 
it liad befare, and fo is obliged to retire up into the Glafs> 
and leave Room for the Aqua-forti$ y which by its own 



* It ni II fvoell) Becaufe íes Parts 
are made ftiff, by the Mixture of 
Nitrous Partióles, and of other Salts. 
(See the Notes on ^irt. 5-4.) Howe- 
ver it muft be acknowledged, that 
fomething oughc to be allowed for the 
Contracción of the Glafs. For as 
Heat by encreafing the Motion of 
•he Parts, dilates and extends Glafs 
and other BodieS) fo cold by íloppi 



the Motion of their Parts contraéis Tzb. HL 
and condenfes Glafs and other Bodies. Fíg/jQ. * 
See the Experíments of the *Acad. del 
Cimento, p. 109, &c. The Water 
therefnrea little beforeictreezes, ri- 
fes in the Tube CB, partly becaufe ic 
is a little rarified, and partly becaufe 
the Glaís AQ is a Hule condenfed by 
che Cold. 

t Weight, 
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Weight, affifted by th^t of the extcrnal Ain gets into the 
Bótele and Frotó thence rifes up in the Tube towards 
Tab. iv. q ^fcer t h¡ Sí tne l n ft rurne nc is taken out of the Veifcl 
lg * u inwhich it wás dippédi and without doing anyThing more 
than rlxing it in a Wooden Frame, marked with feveral 
Dívifionsi itíliows how much hotterit is at one time than 
ahóthér. 

¿o.T&éRea- 4 o - For the more the Green Liquor is forced to de- 
fin of thh fcend by the Rarefa&ion of the Air in the upper Part of 
V* r * the Tube, che hotter it is in the Place where the Ther- 
mometer is fixed : And on the contrary, it is a Sign of 
grearer Cold, when this Liquor rifes higher, becaufe tbis 
íhows thac the fame Air has not Forcé fufficient to pre- 
ferve its Bulk, but is obliged to give way to the Aqna-foY- 
tis, which the Weight of the external Air that preíTes 
upon rhe Hole B, continually forces to rife up as high as 
it can in the Tube DF. 
4 1. Th.u th¡s 41. However, we muft take care not to be deceiv^ 
^nZ!"T ! n the Judgement we makeof the Heat, by barely loof 
áti/j dijlin- ing on the Ihermoweter ¿ becaufe the Weight of the Air 
^Diíc^n the f ^ tm ° not a ^ wa y s cquah it may be, that the Air will prefs 
thítíeau upon the Liquor contained in the Bottle ¥¡ at fome 

Times than at others, and confequently forcé it to rife 
higher in the Tube FD, and may occaíion us to think 
that it is colder than it was before When perhaps the 
Heat of the Air was neither greater ñor lefs. 
42. .A T)r~ 42. This occaíioned the making another Sort of Thet* 
{^rtélrLr- ?mmeter noc ' on g fi nce 5 which has but one Bottle of Glafe 
only, and has a long Hender Neck as is here reprefented. 
Tab¡ lv¿ At the Hole A is puc in as much Spirits of Wine as 
Flg ' 2< will fill the Botde quite full, and the Neck aifo as high as 
the Place marked B, and then putting the End A into the 
Fíame of acommon Lamp fuch as Workmen ufe, ftopup 
the Mó'uth there, and then the Thermometer is finiflied. 
4^. vvhy 4^. Wheri the Heat of the Air increafes, the Spirits of 
K^rt? Winc dilatG and "fe above B, and fo forcé the Air in 
Ah ¡n thh the Part of the Neck BA to condenfe. Which it 
™l?'™'! irt tniy eaíily do, becaufe when it was inclofed here, it 
Fig! z- ' was vei 7 much dilated by the Fíame which melted the 
Ghfs, in ordér to ftop the Hole A. On the contrary, 
when the Weather grows cold, the Spirits of Wine 
con:ra¿l into a lefs cornpafs, and defeend below the 
Place marked B¿ and permit the Air to extend it felf be- 
yond ks Limits. By this Iherinometer therefore we judge 
whecher it be more or lefs hot, by the riíing and 
taliiRg of the Spirits of Wiag : and we need not fear 
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the Inequality of the Weight of the Air, becaufe it 
cannot gec in, to make any Alceration in our Obferva- 
tions. 

44. Though the Fauk in the foregoing Thcrmovfcter is f Jf n ^ h ? s im 
remedied in this, yct has this another of as ill Confe- mermomtnr* 
quence, víp. That becauíe the Spirics of Wine dilate 
and condenfe but very ílowly,we cannot foon enough per- 
ceivethe Alteration that is made in the Hcacor Coldneis of 
the Air. And there is another Fauk ftill, (if it be noc 
made larger than they ufually are ) which is, that the Spi- 
rits of Wine,being not capable ofa yery great Rarefa&ion, 
its Rifing andFalling inthe Neck of the Bottle will not be 
of fo great Length, as to diftinguiíh the fmall Changes 
that happcn in the Heat of the Air. Buc one Remedy 
of this, is, as I faid, 1 to make the Thermometcr very large. 
I have one in which the Difference betwixt the greateft 
and leaft Height of the Spirics of Wine is above three 
foot. 

™ 45. After what has been faid concerning Heat, there Lim ]\™^ 
remains nothing more to be explained, but that which hot by having 
we experience in *whc7i either Water is poured ti fon P°* r '. 

it> or tt% put into Water : And this may ferve to explain eíiti P°" iC * 
why other hard Bodies grow hot as foon as certain Li- 
quors enter into their Porea. In order to our Satiafacti- 
on in this Matter, 0 <sye need only confider, that the Stone 
of which Lime is made, has Ib very fmall Pores that the 
Water can fcarce enter into them ; but after it is put 
into the Kiln, the Fire which penetrates it, carries away 
ibme of the internal Particles, and by that Means enlar- 
ges the Pores lo much, that afterwards the Particles of 
the Water can eafily enter, being only furrounded by 
the 2l Matter of the firfl: Element : Wherefore being freed 
from the Matter of the Second Element, when they en- 
ter into the Pores, they can eafily acquire all the Forcé 
of the Firíl Element in which they fwim j fo that mo- 
ving very quick, and being alfo pretty grofs, they/ have 
Forcé furficient to difunite the Parts of the Lime, and 
to carry the fmall Duft of it along with them : And it 
is princípally in the Agkation of this Duft that the Heat of 
the Lime confifts. 



1 To m,ü'e the Thermometcr) This 
Inconvenience may be remedied by 
bendingthe>7eck of the Thermome- 
ter into a ¿¡piral ; íor by rha: means 
the Spirics of Wine will rife eaGer 



and quicker, and the Difference of 
che Degrees o* Heat may be more ea- 
fiiy obíerv'd. 

2. Matter of the Firfl Element) See 
che Notes below onArc. 48. 



1 



fifi. There 



46. How a 
Cock of moift 
Hay grow s 
kot. 



\-.V,'hyHay 
mktn it is 
fcattereddoes 
not heat» 



48. How 

two Liqnors 
that are cold, 
grow hot when 
mixed toge- 
ther. 
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46. There is no need of wetting Hay in order to have 
it grow lvot of ic felf, it is fufficient, if it be heaped up 
<whilfi it is gree?t ; for every Spire of Grafs contains in 
it felf enough of the Moifture which it fucks out of 
the Earth, the Particles of which go and come out of 
one Spire into another, and fwim at firft in the Mac- 
ter of the Firft and Second Element, where confequent- 
ly they have only the Velocity of the Second Elemenc. 
But afterwards when the Grafs grows dry, their Fibres 
íhrink, and their Pores grow fo fmall, that the earthy 
Juice which runs out of one into anothen fwims in the 
Matter of the Firft Element only, whofe Velocity it 
then obeys, and fo has a Forcé fufficient to move 
the grofíer Parts of the Hay, and to heat them by that 
Means. 

47. I faid expreílly, that the Hay muft be heaped; 
that the Particles of the earthy Juice which come out 
of one Spire of Grafs may enter into another with || 
their Motion , becaufe if the Hay be fcattered in the 
Meadow, the Juice which comes out of the Spires of 
Grafs, is diííipated in the Air ¿ and does not enter ^ain into 
others, to caufe that Agitation which is neceffary to pro- 
duce Heat. 

48. As to the Heat which arifes from the Mixture of 
two difFerent Liquors, we need only^.nagine 1 that their 
Particles are of fuch a Figure, that they can more clofely 
unite when they are mixed together, than when they are 



1 . That their Particles) Since there 
is no fuch thing as chis Firjl Element, 
by all thefe Experiments, it appears, 
that in Fcrmcritations^ the Particles 
of "Bodies, which almoji reft, areput 
into new Motions by a very potent 
Principie (namely AttracYion) which 
aels npm them only when they ap- 
jproach one another i and cattfes them 
to meet and ctajh with great Vió- 
leme, and to grow hot with the Moti- 
on. Newt. Opr. pag. But 
becaufe Hcac does not oonfift in eve- 
ly Mction, but in a peculiar Mo- 
tion (and of certain Particles per- 
haps) s oi the Imall Particles of all Bo- 
dies 3 if the Fermentation or E- 
bni.irion ariíes from the Mixture of 
fuch Sort of Saks as produce Cold. 
(See the Notes on Art. 54 below) 
the Fermentation may not only be 
attended with no Hear, but -with a 
feníible Cold. Thus Salt-pcire mix- 
ed with Spirh of J'itricl or other 
fdd Spirits i alio volátil: Salí of U* 



riñe with diflilled Vinegar or Spu 
rit of Vi triol ; alio Sal Armoniac and 
Corroftve Sublímate reduced to a 
Powder feparately, and then mixed 
together > if diflilled Vinegar be pour- 
ed upon them, they vill be very 
cold during the Fermentation. (See 
the Philofoph. Tranfaftions N° . 274.) 
Alíb Sal Armoniac mixed with a 
double Quantity of Oil of Vitriol 
wilí bubble up and íwell very mucb, 
and yet the Liquor at the famc time 
feel very cold. bee the Exper. of 
the Acad. del Cimento, p. 153. Nay 
furcher., from the Motion of fbme 
áalts which are naturally in all Wa- 
ter, it is, that Water it felf inclo- 
fed in a Glafs, and put into a larger 
Veflel fuli of Water, if red-hot 
Coals be thrown into the Water in 
this larger Veflel, will firft grow 
cold (as appears by applying ^ 
Thermomcter to it) betore it re- 
ceives the lleac communicated by 
¿Vater which íurrounds it. 

feparate, 
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feparate , and when they are fo mixed, they fmm in the 
Matter of the firít Elemenü only, ac leaft, during that 
lítele Time we fee them fermenc : Which is confirmed 
from henee, that after the Fermentation ceafes, we find 
many Partióles uniced together, and that they compofe 
a great many íinall hard Bodies. 

49. Having thus explained the Form ofa hot Body¡ h ffi ^'"tll 
will be caíy to determine that of a cotí Bodj, which is Nattttrif ' 
the dire¿t contrary : For if we confider, that Cold extin- C§ M* 
guiflies, or rather diminiflies Heat, there will be no 

Poubt, but that thofe are cotí Bodies* which caufe that 
# particular Motion in which Heat confifts to ceafe : 
Now we know that this Property belongs to three 
Sorts of Bodies: Firft, to íuch as have their Particles 
at Reft with refpcdt to each other. Secondly, to fuch 
whofe Particles may be in fome Agitation, but lefs than 
thofe of the hot Body to which they are applied ; and 

<l,aftly> Such whofe Particles may be fufficiently agua- 
ed with a Motion proper to excite in ns the Senfati- 
on of Heat, but is attended with a different Detennina- 
tion which changes and ftops the Motion which the 
Parts <Sk our Body are in, and therefore cool it. The 
whole Difficulty therefore is, whether Cotí confifts in 
one of thefe Modes only, or in each of the Three. 

50. Now lince there are Three Sorts of cold Bodies, T £«* 
we may affirm, irat Cold confifts in each of thefe three thrllsortsof 
Modes. For, Firft, The Cotí which is common to all cotí Hodiei. 
hard Bodies, cannot confift in any Thing but what is 
common to them all, viz. in the Reft of their Particles: 
Further, the Cotí which we feel in Summer-time, when 

we go into the Water, efpecially when we are up to 
the Middle, arifes from henee, that the Particles of the 
Water having leís Motion, than our Bodies have in all 
thofe Parts which are near the Heart* they receive fome 
Motion from us, and at the fame time we lofe it. And 
of this we have a very convincing Proof, becaufe the 
fame Water feels many times warm when we dip our 
Hands into it, becaufe they are not fo hot as our Breaft. 
Laftly, It is evident, that the Breath which comes ouc 
of our Mouths, when we contrad our Lips, or the 
Air which we put into Motion with a Fan, in the 
Heat of Summer, ought to cool us; if we confider that 
the dire¿t Motion of them diminiflies or alters a littlt 
the Determination and Agitation of that Motion which 
is in the Part of the Body where we feel it cool. 
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fi.vnya jt\ For a Conñrmation of chis, we may obferve, that 
Z^it^coois co ^ Jodies cannot make any Akeration in the Monon of 

hoc Bodies, without as much alcering that Mode in which 
marvii itfeif. tne j r own Coldnefs coniifts j that is, a colcí Boay catmot cool 

another, *without gro r xing ivarm it Jelf, and fo we nnd by 

Experience. 

52. vvhy 52. We may obferve further, that the more Partióles 

*r!?Jtr S a cold Bod y has at Reft > the more thoí * e of a hot Bod y 
iban othcrs. to which they are appücd, ought to Iofe of their Moti- 
on, in order to communicate lome of their Heat to the 
other. Thus Marble having more Partióles at reft than 
Wood which has more Pores, and is full of a Liquid 
Matter which is in continual Motion, ought to feel cold- 
er than Wood. 

53. Whythe 53. Thís alfomay fcrve to explain to us, *why the Air 
^í'j£ c> ZZ which is 7iear Marble^ or oíhcr Bodies 3 vuhich have very 

cold Tzody is * J 

co/der than in jviall rores 3 ought not to be quite jo v¿ar?n, or ought to be 
otber Places. a jjtt¡ e CO oler> than that vohich is in F laces vuhere fuch BodieÉ 
are not. For the groffer Parts of the Firft and Second E- 
lement, which cannot enter into the fmall Pores of thcfe 
Bodies, muft neceíTarily be reflected back frorru.them; 
and for the móft part there is only the moft furjiíl Mat- 
ter about them, which is rcady to enter inro them, or 
which cannot but come out of them ; and confequently 
this is not able to agítate the groif ; Partid es of the 
Air, which are proper to raife in us the Senfation of 
Heat. 

í4. vn y 54. When I fiy that Bodies which have more Parti- 
coid7r í"m c ' es at re ^ J oughc to feel colder than others which have 
UaüU. ' fcwer, I íuppofe that the Partióles of each of thefe Bo- 
dies are cqually fufceptible of Motion j for if we fup- 
pofe that the Particles of a Body are very eafily to be 
put in Motion, and to lofe their Reír. ; this Body, though 
very porous, ought much rather to receive within it felf 
the Agitation of a hot Body, and by that means cool ir, 
than another Botiy which has fewer Pores and more Parts 
at reft, but fuch as are not fo eafie to be moved. And 
henee it is, that when we touch Snoiv> which is very 
rare, it cools us much mere than when we touch Alar- 
ble, whofe Particles are much lefs capable of being put 
into Motion. 1 

55. The 



t. Te ís much more probable 
that Cold (which is not merely 
comparativa as thac of Jtmciy Hard 
or JLi^iiiJ Bodies is ¿ fcuc pro- 



duces real Effoíts, fíich as Free- 
zing, Breaking in Pieces, Rarera- 
¿non, ó-c.) is ov/ing to íbmc Par- 
Nitre and oibcr Safts 
which 
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<r< á Nature of Heat and Cold being fuch as I ss- Honboth 
háve úó\ cidcribed, if you cali to mind what was ^yb¡! 
Pfeéforé faid concerning the Form of moift or liquid Bo- 
dies; it will be eaíy to underíland hovv Heat and Cold, 
which are direcl contrary Qualicies, may yet, though by 
quite different and oppoíite Ways, produce one and ih? 
jame Effift, viz. Drj'ing orHardning: As we cxpcrience ta 
chi¿ :hat the fame Things, as Clay, fbr Inftance, are made 
zsa yby the Cold in the Winter, as they are by the great- 
eífc Heat in the Summer : In order to underíland the Rea* 
fon hereofi we need only confideo thatthe Parts of moift 
or liquid Bodies, fuch as Water, lofe all their Motion when 
ic is very cold ; wherefore íince fuch Bodies by this 
Mcans acquire the Form of hard or dry Bodies, it is not 
ac all furprizíng, that Clay which is compofed of Water 
and Eártbi íhould grow hard and dry, when the Wea* 
ther is very cold j íéeing the Water alone, to which all 

«be Softnefs of the Clay is owing, freezes and grows 
ard. On the contrary, Heat cauíing the Parts of the 
Water, by whofe Means the Matter of the Firft and 
Seconc^lement kopt the terreftrial Parts of the Clay 
in fomPforc of Motion, to evapórate ; thefe terreftrial 
Parcicles, by their own Gravity, will be at reft with refpecT: 
to each other, and by that Means compofe a dry or hard 
Body. % 

5¿. Henee we may alfo fee the Reafon of a Maxim s*- vny 
founded upon a Multitude of Experimenta viz. That ^L^ e 4 J t 
Heat and Moiflurs are Principies of Corruption. For a Principies of 
Body is corrupred when there is a very remarkable Change Corruption. 
in it, which doubtlefs may be effe&ed by fuch a Mo- 
tion as this. Now thefe two Qualities confift in this 
Motion. 

57. On the contrary, by Reft, the Parts of Bodies are spWtyCM 
kept in the fame Situation, and Cold caufes théín to be at *^" t Cú7 ' 
Reft ; wherefore we may lay this down for a Maxim, That 

Cold hinders Corruption. 

58. However we muft not affirm this to be a general 9&> 
Maxim. For if a Body has Pores large enough to contain f^y,* 
a good deai of Liquor, and thefe Pores be filled with stona* 
Water ; becaufe Water cannot freeze without dilating 

it felf, it may fo happen, that in freezing it may break 

which are of certain Figures pro- | ny other Vxlaúlt Mtahxatc SjHs, 
per to excite that Seníation, and I make the Water with which they 
to produce citóte ErTects. And henee I are mixed very cold. Sce above on 
j: is, thitíSal Armoniat or Salt- I Are 48. 
Petrt, or Salt of Uriñe, and ma- 1 
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the Body, which contains it, in Pieces. And thus wc fee 
that foft Stones, which are expoíed to the Froft, crumble 
and arereduced almoft to Powder, before the Water which) 
they have fucked in 5 can get out. 
5*9. Why 59. This perhaps is the Reafon of what is íaid by fome 
fuUoVtantJ of ths AncíenCs > That a haTd and penetrating Frofi has a 
' Power of Burning. However, it vcry often happens, that 
we afcribe thac EfFe¿t to Froft, of which ic is only a 
very diftant Caufe, and which is immediately produ- 
ced by Heat. For Example, when we fay, that Froft 
corrupts Fruits and the Buds of Plants, we oughc rather 
to fay « that the Heat corrupts them whilft the Froft is 
diflblving, becaufe it cannot get into the Pores of the 
frozen Fruits, ñor make the internal Parts fo fofc as 
they were before they were frozen, without having firíl 
intirely deftroyed the Connexion and Order of the other 
Parts, ñor confequently without having altered the wholc 
Compoíition of the Parts. , 
6o vrhyCoid ^ or P roo ^°f ^is may obferve, that it is the ex® 

déespot httrt treme Parts of che Plants, which always con'ain in them 
feme Parts of more Moifture than the other Parts, that are almoft the 

ihel'lants. on]y Qnes corrU p Ced by the Cold> and alfo chac f v c Co](1 

does not hurtthem till afcer they are buddeci- for befor$ 
they bud, the Cold docs not hurt them ; for which we 
can give * no other Reafon buc this, rf that Planes beíore 
they put forth their Buds, are not lo fem of watry J trices, 
and their Pores are large enough to fuffer the fübtil Mac> 
ter, to put thofe Parts which may have loft their Mo- 
tion into Motion again 3 without neceflarily deftro/ing the 
Connexion of thole it firft adts upon, and which are 
more external, before it comes to apply it felf to the o- 
ther which are more interna!. 
$t a Con- 6i. For a Confirmation of the Truth of the foregoing 
frmation of Art . we may add, thac in Northern Countries, where che 
Wj* Cold is fo great, that a Man cannot go into the Air with- 

out running the hazard of having the extreme Parts of 
- his Body frozen ¿ if their Nofes or Fingen be frozen, they 
do not lofe théifo if they keep frow the firc, and rub them 
qvitk ka?idfuls of Snovj, 



f. Trtat the He.it corrupts them) 
JJowever for the moft parr, the Par- 
ticlesof the Juico b^ing düaccd and 
made ftiíF by the C-)ld, break in 
Pieces» and fpoil the tender Parts 

the Buds, as is qbferved by Mr. Le 



Cien in h¡s Thyfichs, TSoolt V. Chap, 
xiíi. Se¿7. 6f. Though thi$ Defe£i 
does not appear till rhe tollowing 
Heat fhowi u. 

2. xVo other Rcjfin) See the Notes 
on the foregoing Art, 



62. tfa- 
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62. Having thus explained the Four principal Qualities That the 
that come under the Senfe of Feeling, ytz. t Hardnefs, %¡¿£¿™ fi of 
jjiqttidncfs, Heatj and Cold j there is no Difficulty in any <w¿ Smooth- 
other which may come undcr the fame Senfe, fuch as n ¿L ha ¡¡ c - B * 
lough and Pqjifbcd. For all thefe Qualities do fo clearly tJf m 
folio v from the Difpoíition of the Parts of Matter only, 
that there is no need of any Explicación of chem ; where- 
tore I íhail país on to enquire into the Nature of Taftes. 

CHAP. XXIV. 
Of TASfES. 

SHE Word Tajle is. ufed in Two Senfes. For Firft, t.7fo *f*a¿ 
it fignifies tbat Senfation which we commonly have fy^^a 
n we drink or eat. Secondly, we underftand by this ° r 
Word fomething, I know not what, in the Meat and 
Drink in vubich the Power of raifing this Senfation of Tafte 
in us, conmts. 

2. Though Tafte in the former Senfe of the Word, That ati 
cannot be exa&ly defcribed, ñor particularly known but ^™¡£ ¡1°/ 
by Experience, yet y^may make this Obfervation, that fameTajicin 
all Men have not the fame Tafte when they eat the fame tbe f aw i 
Meat: as appears from henee, that fome Men can eat eatm 

wich Pleafure thofe Things which others have an Aver- 
sión to : Whence we may conclude, that it is the fame 
wich Taft 'mg as with Feeling : For if we touch in the fame 
Parr, two Perfons, the one in perfeót Health, the other 
juft recovered of a Diftemper, they will be very diffe- 
rently affefted, viz. the one with an agreeable Tickling, 
and the other with an intolerable Pain ; in like manner 
tbe fame Meat may caufe difTerent Seníations in different 
[Perfons. 

3. As to Tafte in the other Senfe of the Word, which 3. AríftotleV 
we are principally to infift upon, Ariftotleh Opinión is, fy n i m con- 
That it is a Quality or Vroperty of a moift Body arift?ig C jaJUu 

from an earthy Drynefs* and a Heat on being frejb boiled. 
This Definición contains Three Things, every one of which 
have fome Refemblance of Truth. And firít, I think 
iríflotle had Reafon to fay, that Tafte is a Property of a 
moift or liquid Body, becaufe thofe that are perfe&ly dry 
or hard, have no Tafte 'cill they are mixed with our 
Spittle. Further, if we confrfer that Water has fcarce a- 

ny 
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ny Taíle, and Air none ar all, though they be both moift 
Bodies, we muíl confeís, that he had Reafon to add 
fomethíng more gro/s, and of an earthy Nacure. Laít 
ly, he oughc to bring in Heat, becaufe we find by Ex- 
perience, that in many Fruits it caufes Gertain Taftes 
which wc did not perceive in them before they were 
prepared. 

ñoú!hL A nl't 4- The Followers of Arifiotk will readily agree to that 
cxpiamcd Explication which I have given of his Definition of Tafir 
ubatTajitiu Dun icmuft be owned, that though he has faid nothino 
buc what is true, yec has he given us no Information ai 
all becaufe he has not explained what that Affe&ion or 
Property of Body is which caufes Tafte, ñor whciein it 
coníiíls. 

tlie A in %T 5* Some have attempted to fupply this Defeft, by fay. 
Commeuta- ing, that it is a Quality very like that Senfation which it 
fors itpon A- ra if es i n us • DU t they are not at all aware what Inconve- 
nience this brings us into: For befides that this givejto 
inanimate Bodies a Mode of Exiftence, whfch does by ho 
Means belongto them j it would follow from this Opinión, 
that two Men could never have different Taftes of the 
fame Meat or of the fame Drink, contrary fó' what we 
have before pro ved. 

c£/Mf*F¿ when the fame Meat caufes dif%pnt Scnfations in two 
¿me and different Perfons, one of them muíl neceilarily have a 
p^iTlf'tke Senfation different from* that in the Thing which raifes 
'Body wkkb the Senfation, we have Reafon to think the íame of the 
other likewife. It is probable therefore, that the FaeuUj 
of Taftmg vi us> is very like the Factdty of'feelmg Tain ¿ 
that is tó fay> in order to bring this Power into A¿t, no- 
thing more is required on the Part of thofe Bodies which 
caufeTafte, but that they move 1 the fmall Fibres of the 
Nerves of the Tongue in fuch a manner as they ought 
to be moved, and as Nature has appointed, in order to 
the Perception of Tafte ; the fame as in order to fcel 
N Pain, nothing more is requiíke but to move in a certain 
manner the Nerves which are the Inftruments of Feelh/g: 
And becaufe no:hing can move another, unlefs it be in 
Motion it felf, and nothing can be applicd to the Nerves 
of the Tongue, fo as to have any Erte¿t upon them, un- 
lefs it be of a certain Bignefs, and of a certain Figure : 

i. 7he Jíñatl Fibres) Conccrníng J Part II. Ch.ip* iv. and the f.mutt 
tíie L-rgan ot Tafte, and irs Dcícrip. 1 Lewenhoük's EpiJ}, 
tioo. Se Rr«is'g Pbyf. 3cc¿ VIH. j 

I the* 
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I therefore think, that the Form of a Body which caufes 
Tafte, confifts in the 1 Bigncfsj Figure and Motion of its 
Varíeles, and thac frorn che DifFerence which there 
may be in thcfe Three Things, there may ariíe different 

íaftes. 

7. And this is confirmed by a Truth, which follows 7- Why fon* 
fromwhat I have fuppofed, namely, that if the Particles '^^ ave 
of a Body be fo fubtil, that they will fcarcely or not a: 

all move the Organ of Tafte, that Body will have no 
Tafte. And thus we find by Experience, that Water has 
fcarce any Tafte, and Air none at all. 

8. We may alfo give a particular Reafon why Air has 8- panu 
no Tafte, viz. becaufe it fwims upon our Spittle without 

rnixing with ir, fo as to make any ImpreíTion upon the no'Tajic. 
Ncrves of the Tonguej by which we may alfo under- 
ftand why fat Liquors have not fo fharp a Tafte as thin 
Liauors have. 

A Further, if a Body be of fuch a Nature, as that none ?• Whyhmd 
of chofe Parts are feparated from it, which are capable 
of penetrating the Pores of the Tongue, in orderto move w mtafl£ 
the Fibre%f the Nerves, that Body ought to have no 
Tafte. And fo we find, in moft Metals, and alfo inGlafs 
and Flint Stones. 

10. Ñor are we to think that there is any Thing in thefe 1 o h 0 » ¿i¿r¿ 
Bodies, that caufes thÉh to have no Tafte, but only, the ta ¿™ ay a "' 
.not being divided ; for the Saks which belong to the *T*jjL 
Compofition of Glafs, tafted very ftrongly before they were 
concreted ¿ and Metals which are reduced to a very 
fine Powder by the Chymifts, are of fo ftrong a Tafte as 
not to be born. 

it. SinceHeac always increafes the Motionofa Body¿ W>y 
and fince ic is alfo very certain,. that the more a Body "Z7ajirong- 
is in Motion, the more capable it is of moving others er Tajie than 
to which it is applied; it follows, that when Meat is Me that are 
hot, it muft necefíarily have a ftronger Tafte, than when 10 
ic is cold ; as every Day's Experience fhows us. 

12. It is alfo very eafy to fee, that the Heat, in ma- 1Zm why 
kíng Meat ready, caufes the Particles to ftrike one againft 
another, fo that the Corners of many of them muft be "¿¿£1% a 

dijferent 

t. The TSigncfs, Figure and Motion) | whether the Particles of the Sale on- ^"had 
Others contend- thac noc all the Par- ly» or any other Particles, be the ¿ raw 
ticlcs, buc theSalts mixed with the Caufe of Taftes, it comes to the 
Particles of all Eodies, are the Caufes fame Thing; forwe muft necefíarily 
of all Taftes i which is handled ac ac laft have recou ríe to the Bigneís, 
large by Mr. Le Clerc in his Phyf. Motion and Figure of thoíe Parti- 
TSook V. Chap. xii. And indeed this cíes. See the Notes on Art. 38. 
« a very probable Opinión 5 b^^^^^ 

broken 
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broken off, and they by this Means divided ínto fmaller 
Partióles than they were before, and alfo of a different 
Figure; and this is the Reafon, why Meat, when it i$ 
xnade ready, has a different Tafte from what it had when 
raw. 

13. Thst 13. As to the Difference that there is in Tañes ; fince 

aXlT^Lt we ^ ave mac * e tbem co coní ^ cn ^^y in the Difference 
wany\^ry a of the Figures of the Bodies fo tafting y of which Fi- 
sgtrent gures there may be infinite Variety j this agrees with 
Tajies. Experience, which diícovers to us new Taftes every 
Day. 

14.^4 Mif- 14. This being fo, I cannot approve of their Opinión, 
°think^ e comenc * f° r two extreme Taftes, from a Compofi. 
"tat ai? tion of which they imagine all others to arife. Beíides, 
Tajes arife that it would follow from thence, that all Taftes would 
/«rT ef^/wT on ty * n Negree • which is contrary to Experience, 
Extremts. which íliows us, that there is a greater Difference 
than. ib. 

iy. Tkat 1^. I do not fay that there can be no Inftances gi vestí 
¡wTÍÍ*??- ^" uc ^ excreme Taíles, which raife in us the moflí diffc- 
tfedto'Bti- rent Senfations j but if any fuch are to be allowed, I 
w* fhould rather opppofe a Jbarp or acid Taftcí5:<p a bittet 

Tafte, and not zSweet to a Bitter* as is commonly done; 
becaufe we do not find that zfiarp Tafte arifes from the 
Mixture of Sweet and Bitter; but on the contrary, Swegt 
feems rather to arife from the Mixture of the other Two, 
as we experience in Fruits, the S<weetvefs of which feems 
to be a Mediunj, betwixt an Acid and a Bitter. 
16. What i5. To attempt to treat of every particular Tafte, 
ffrh[ SCm ~ wou ^ be to undertake a Thing imponible, and there are 
xnany Things wanting in order to fpeak with Certainty of the 
principal and mofteommon ones. However amongft thefe, 
íbme feem more eafy to be undcrftood than others, fuch 
as Aád or Soure like Citron-Juice. For as this Tafte pricks 
the Tongue, we may from thence conclude, that Bodies 
which affed us in that manner, confift of a great Num- 
ber of loitg and fiijf Fart teles, which in [orne mcafure refem- 
ble fmall Necdles. 

17. Why aii 17. This will feem the more probable, if we confider, 
Frwts hfore t h ac t h{ s f oure Tafte is common to all Fruits before they 
*KfiZt!' pe are n P e > f° r tn * s * s a Sign that Sourenefs coníifts in fome- 
thing which is common to them all¿ but we cannot con- 
ceive any Thing elfe common to them all, but this 
Difpofition of their Parts, for they are all compofed of 
the Juice of the Earth, which ftops in the long ftreight 
Poresof the Stock and Branches which bear the Fruits. 

x8. That 
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18. Thatwe may underftand fomething of other Taftes, \%.Wh«tthc 
\ve may confider the Progreís of Fruirs 'till they come fj!^ ™ d 
to Matarityj for if we can buc onceknow what Figure Fruttsconfjit 
the Particles are of, when we experience a certain Tafte, /w - 

¡t will be eafy to conclude 3 thac this Tafte coníifts in 
ibis Sort of Figure. Firft then, fince all Fruits are ripen- 
ed by the Heat of the Earth and Air: (whether this HeaC 
l be caufed by the Rays of the Sun, as commonly happens 
' in Fruits that grow in Gardens, or whether it be produ- 
ced by Fires kindled under or upon the Earth, as when 
Fruits are made togrow inHoufes, in themidft of Win- 
ter,j we cannot help thinking, that a great many Parti- 
cles of thefe Fruits are put into fo great Motion, as to 
ftrifce againfteach other in different Manners, fo that fome 
ofthe longeft of them are broken into íhortones, others 
have their Points only beaten ofiF, and others are made 
entirely round. And then it is, that the Fruits have a 
fmet actd Tafte. Whence ic is reafonable to conclude, 
that tbefxeet actd Ta fie of Fruits con fifis in this, that fome 
of their Partic/es are long and fiffi and prick the To?igue, 
at the frt^ time that a great many other of them are lefi 
pnetratmg, and fo flip o ver the Fibres of the Nerves, 
wtbout produetng a?ty thingmorethan a kindvfTtckling. 

19. We may obferve further, that the riper Fruits 19. 

grow, the more the:%Particles are broken, blunted and Yfax ür€ ~ 
made fmall ; wherefore fince the Fruits are then fweet- wee * 
er, we ought to conclude, thac the great Snveetnefi of 
Fruits arifes from henee, that they have a far greater Num- 
berof thofe Particles which can only tickle> than of thofe 
which prick. 

20. Buc if Fruit continúes ripening too long ; there is 2 .°- What 
no doubt, but that all its Particles will be fo bruifed, that 

none of them will be able to prick the Tongue agreeably, 
but they will only tickle it in a difagreeable manner : 
Now Fruits when they are tooripe, become bitter ¿ whence 
it is reafonable to prefume, that Bitternefs conffti in 
this, that all the Particles are fo broken, blunted, and made 
¡malí to that Degree, that there remahfs no long and fiijfo?ies 
amongfi them, 

21. And this is confirmed from henee, that in thofe jiulis^h^ 
Things which are made ready by Art, the Parts of them t h¡yJ r 7o^ 
which are burnt,and whofe Particles are beaten one againft waU re*ij, 
another, and have their Corners broken off, are always beQmc bltuu 
Witter, as we experience in Crufis of Bread, and in Roafl- 

mat <whe?i laid too near the Fire. 



<K. The 
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22. Wky 22. The Nacure of Soure, Siveet and Bitter being 
ny™¡jo¡- thus explaincd, wefhall no longer be furprized, thatfweet 
ved into f roo Things> íuch as VVTne, iüppoie^ may be refolyed into 
^dd^ldTíl two ot ^ er, tne one óf :wfeich is feure, or thcother 
TcheríifreT ktter j for thac which makcs any Thing fweet, (with 
fuch a Sweecnefs as is agreeable co che Talte) is compo 
fed of two Sorts of Particles, in che one of which Acidwfi 
coníifts, and in che ocher, Bitternejs. 
^.ypkylnt- 23. Neither fluli we any longer be furprized, that 
%at\n gi 7nd Orange-Peal, Treacle, and many purging Medicines have a 
éKíd Things heating Quality, and that ¿¿¿Things, fuch as che Jukeñ 
■ cQ»iin¿. Orange andVérjuice, are commonly cooling ; fincewcare 
aflured, thac Heat confifts in fuch a Sort of Motion 3 ai 
the fubtil, round and blunt Parcicles of bitter Things are 
capable of exciting and concinuing ; and thac on the con- 
crary, the long Parcicles, of which acid Things are com- 
pofed, being fomeching of the Nacure of Water, are more 
proper to hinder Motion, thac is, co quench Fire> tian 
to kindle it wherefore chey oughc to be reckondra- 
mongft cold Things. 
24. Horv a 24. Neither is ic inconfiflent with what has^ been faid, 
litur Thing t hac we fomecimes find our felves cooler ch£í we wcre 
noy e coei- i oe f ore? U p 0n eat ¡ n g bitter Things ; for there are fome of 
them ib eafy to be corrupted, thac they can produce but 
a very fmall Heat, fuch as is íca^ce to be perceived; 
but yet this Hcar may be enougn to caufe fuch an Agi- 
tación in the Particles of our Blood, as to carry off fome 
noxious Matter which made it move too quick beforc, 
and by this Means it will be put into a more quiet Stacc; 
and thus we may fcel the Heat abated, and our felves cool- 
er than we were before. 
25-. thattie I fliall not infift any longer upon the Explication 

^tteraiimhf of particular Tañes. Ic wouki be very cedious co go 
fwn\h7ji'- through tnem an d require a greac Number of very 
ttrationof exa¿t Experimcnts, which I have not made, ñor perhaps 
^ F p^ff ever fhall. But to confirm my own Opinión as much as I 
of tbe 'Body can > f ^ at Dffirence Mififls in the diffemit Figures 

tfihich wc of the Par tic/es of the Body which ve tajle j I will exa- 
mine o?ie particularly, and make it appear, that as often 
as our Reafcn fhewsus, that there is any Alterationin the 
Figure of the Particles, Expcrience fliews us alfo that there 
¿¿•Jif&jfe. is fome Alteration in the Taíle. 

w" in ,md 2( *' ^ et us ta ^ e an Example, an< ^ c °nfidcr 

tbatthewpod fr° m ™ e very Beginning, 'rill it degenerates into fomc- 
cjtbi vini thing that is not at all like Wine. I obferve in the firft 
ZrnTnY 0 P !acc - tnac tne M°f ure Q¿¿h e Earth, becaufe ic is com- 
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pofed of the moíl: minute Parcicles of ir, has fcarce any 
Tafte, and though in the Pores of the Wood of the 
Vine it grows in groííér Particles, and fuch as are able to 
move the Nerves of the Tonguc ¿ yet becaufe it ílicks 
among the Parts of the Wood, and is not eaíily diíinga- 
acá from it j therefore it excites but a very ímall Sen- 
lation in thofe who chew the Wood. 

2¡jl Further, lince the Particles o£ the Juice which ?-i.Ti>at* 
g et into the Air and diílill through the Staik of the 
Bunch, in order to form the Grapes, ílick together, and h is firji 
cannot cafily be feparated j it follows, that they can ap- {l r ™£™f bc 
ply themfelves 10 the Superficies of the Tongue only, ¡¡ t t*?T*¡u. 
and confequently that they can raife but a ímall Senlá- 
tion fcarce to be perceived. And fo \ve find by Expe- 
rience. 

28. But fome time after, when the Particles, of which *8. vvhaue 
the ímall Grapes are compofed, are feparated from each ^ s Jp^Jf c 
ofter, either by the Heat of the Air which agitates them of Vcrjuict. 
gltly, or by the AcceíTion of more fimilar Particles which 

ihruft themfelves in to increafe the Bulk of them ; it is 
manifeft, jhat they ought then to a¿t feparately, and to 
raiíc the Snfation of a very fharp Tafte, fuch as we ex- 
perience in Verjuice. 

29. And the Hcat of the Air, which increafes as the 29. tfo» 
Friiit ripens, contiF^jng to move the Particles of the f^" gro9 
Grapes, it is evident, that they muft be more and more 

blunted thereby, and lome of them made fo very fmall, 
as only to tickle the Tongue agreeably, and to excite that 
Senfation of Swcetnefs which we feel in chewing the ripe 
Grapes. 

30. We fce alfo, and it is an Obfervation worth taking ¿o. Whmct 
Notice of, that if it be wet Weamer about the Time #^f*g¡ft 
gathering the Grapes, the Water which finks into ¡fitramid*- 
Earth, will afTord too much Nourifhment to the Grapes : «*i the m z 
Wherefore as there are too great a Number of long Par- ta&e% 
ticles, which there is not time for breaking or blunting, 

it follows, that the Grapes will not be fo fweet as they 
would otherwife have been. And this is often found by 
Experience : For if it rains a little before the Vintage, the 
Wine is fharper, or, as they cali ir, harílier. This the 
People of La7tguedoc feem to be aware of, who are at the 
Trouble, a little before the Seaíon oí gathering the mufea- 
dine Grapes , to twift the Sraiks of all the Sunches, that fo 
they may ripen, and not receive any more new Nou- 
riíhmcnt. 

31. For 
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V. The Rea- 31. For a further Confirmarion of what I have faid 
fe? h ¡s new * c is worch obferving, thac if we tafte of the Juice of the' 
fweet. Grapes juft after they are prejfed, there ought to be ven 
little Difference from thc Tafte of the Grapes themfelves- 
and it ought alfo to continué its Sweetnefs for fome time 
after it is put into the Veflel, provided the Veflel be well 
ftopped. For though, while it is working, many of the 
long Particles which are intangled in one another,. have* 
an Opportunity of getting clear, and fo are capable of 
pricking ; yct howevcr they cannot caufe any fharp Sen- 
íatioa, becaufe they act in Company with a great many 
others which have had fufíicient time to be broken and 
made fmall, having been preferved in the Veflel care* 
fully ftopped up : And this agrees very well with the 
fweet Tafte which wc find in Neyj Wine bsfore it ¡¡ 
jined. 

32. why 32. If while the Wine is working in the Prefs or 
WtnejLrows y ac? anc ] w y e ic continued to work in the Veflel, Ar 
m£l¡ng. y moft fubtil Particles, which tía ve moft Moción, and with 
by reafon of their Smallnefs were lefs ingaged with the 
other, be permitred to fly away, and evapórate into the 
Air through the Bung-hole> which is lefc o¡féfi for that 
Purpofe, there muft neceffarily remain fewerofthofe Par- 
ticles which tickle the Tongue, and more of thofe which 
prick it. And this is the Reafon ^?hy we ought then to 
find the Tafte fliarper, that is, fuch as we experience in 
Wine not quite fit to dri?ik. 
33. Ho»¿t 33. After this, wemay confider the Wine in two Con- 
nlitMfi. ^itions : FlT &> lec us fappofe it ftopped up in the Veflel 
fo clofe, that it has not the leaftCommunication with the 
external Air ; in which Cafe fome of its Particles will be 
broken and blunted> ahd a great many of thofe which rf- 
main whole, vvilllofe their Stiffhefs, and become plyable, 
x by rubbing againft one another, and bending in that ftrait 
Place in which they are inclofed j and by this Means they 
will be lefs capable of fhaking theNerves of theTongue: 
Wherefore the Wine will no longer tafte Sharp, but at- 
tain that Sweetnefs which we experience in it when it is 
fit to árink. 

?4 How ic 34- And without doubt the Sweetnefs would increafe 
become continually, if the Woodof the Veflel did not change the 
vtryfwtct. Liq UO r a little, and perrait the more fubtil Parts of ic to 
evapórate through its Pores. For a Proof of which, wc 
may remember, that Wine kept many Yeárs in earthen 
Bocde?, well ftopped, and put into Sand intheBottom of 
1 — . the 
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the Cellar, will in length of Time become as fweet as 
Honey. 

35. Suppofe now, that the VeíTel be not ftopped,* the sr- 
long Particles which ílip by one anocher, may be fo worn X,f row 
as to be a little diminifhed, but diere is no Neceííity that 

they fhould become limber and pliable s For thofe of 
them that are moft limber, are at liberty to evapórate 
through the Hole of the VeíTel, and thofe which remain 
have the more room to movc in without being forcee! 
to bend thcmfelves. So that all the Alteration that will 
happen to the long Partióles which remain, is, that they 
will become more íharp, and the Wine will be convert- 
ed into a Liquor which will priclcthe Tongue more fliarp» 
ly, that is, it will be turned into Vbiegar. 

36. If theParticles ftill continué to be thus moved for $6¡fío»PÍ? 
a conliderable time, they will at laft be fo worn, and be- ™*l]¿? y f g 
come fo very flender, as to be extremely pliable, info- aLiqtmtkat 

tuch, that they will have no Power at all to move the my have no 
erves of the Tongue ; and then the Liquor compoíed f' c% 
of them can have no Tafte, and be very little different 
from Water j as we find by Experien.ce.. 

37. 1^ a final Confirmation of what I have faid con- 37. ¿ u* 
cerning Taftes, I wiil relace an Experimcnt which í made martabieE** 
my felf : I took a Pewter Pot, and having made ^ trimem * 
Hole in the Bottonvpf it, I ftopped ic with a Piece of 

Cloth, and then fmed it abouc half full of very fine 
Sand, fo well waflied, as not in the leaft to tin&ure the 
Water which drain'd through, and afterwards well dried : 
After this, I put in a Quart of full-bodied Red- Wine, 
which diftilling through the Hole below, there carne out 
about a Pint of clear Liquor like Water, which, had no 
Tafte: Then perceiving that the, Drops beganto be tin- 
ged with Red, I took away the VeíTel which I had fet un- 
der, and put another in ics Room, into which there ran 
precty near the other Pint ; and this laft was much lefs m 
red, and had a much fainter Tafte than the Wine it felf 
before it paíTed through the Sand. Laftly, mixing thi* 
Liquor with the other, which was very clear, the Refulc 
was a Liquor of a very faint Colour, and fcarce any 
Tafte. 

38. I think no Body that knows what Sand is, can find s 8 - 7 *' c„k* - 
out any other Reafon for the Alceration of the Tafte of t¿%£* H 
the Wine by paíTing through it but this, that the Parti- 

cles of the Wine being forced to go through very nar- 
row winding Paflages, are bent a great raany times all 

N wm 
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Ways, and 1 have the Figure and Condición of them 
changed : From whence we may conclude, thac 2 the Form 
of all Boches that have any Tafie io?¡[ifts m the Dijpofition 
and Figttre of their Farticles. 



i. llave the Figura 8cc. The Fi- 
gure of them is noc alcered, buc only 
ihe Parts which have no Colour or 
Tafte, are feparated from the red 
•Parts which have a Tañe. 

a. The Form of all Bodies, &e.) 
Thac Taíteconfiíb wholly in the Fi- 
gure and Compofition of the Parts ís 
clearly demonftrated bv the famous 
Mr. Boy le, from the íurprizing Al- 
teraron of Talles, by varioufly 
compounding of Bodies. I chink 
it worrh while briefly to propofe 
the Experiments made by thac ex- 
cellenc Períon> becaufe they ought 
to be kepc in Memory. 

Firíl; From two 'Bodies i me of 
which is very acid and correfive, the 
otker alkalions and firry, may arife a 
"Body withont almoft any Tafie. This 
ís done by a certain Compofition of 
Spirit of Nitre and Nitrc fixed per 
deJiquium. 

Secondly. A Body that has fcarce 
any Tafie may be fetarated into two 
Bodies of a very fharp Tafie, yet 
very different from each •ther, This 
is done by diftilling the moít reB- 
ned Salí of Nitre by Infiavtmation, 
or with a Mixture orClay which has 
itíelfno Taire. 

Thirdly, From two Bodies» ene of 
vohich is very bitter, and the other 
very falt, may arife a Body which 
has no %rfc. This is done by íprink- 
Jing Cryfials of ¡silver diííblved in 
Aqua-fortis v/ith Brine or .Salt 
Water , and then melting and prepa- 
ring them on the Fire till they come 
to a Ltmea Comea as the Chymiíls 
• cali it, 

Fourthly, From two Bodies mixed 
tegether» one of which is very fweet, 
and the other very falt, may arife 
étlfo a Body which has no Tafie. This 
is done by pojuring a certain 
Quantity of Spirit of Sal *Ammoni* 



ac or Salt of Vrine upon red Leai 
diííblved in Vinegar, or Sugar tj 
Lead diííblved in a proper Mtn* 
firtmm. 

Fifthly, From two Bodies, wc tj 
which is acid, and the other has ni 
Tafie, may arife a Body very bitter. 
This is done by ílraining Aqua-fw 
tis faturated with diííblved Silver; 
For it will aflford very bitter Cr> 
fiáis. 

Sixthly, From two Bodies mixei 
together , one of which is infipid, ,¡n,i 
the other very corrofive, may arife a 
Body fweeter than Sugar. This ii 
done by pouring the beft Aqua-fn- 
tis upon red Lead, and then pm. 
ting it over a modérate Fire tiMj: 
is laturated. f 

Seventhly, From ths fweetffi 2t- 
dies of all» withont mixing arif other 
Bodies with them, ma^M extraüei 
very corrofive Liquorfa.fr.ch as mil 
dijfolvc certain Bodies. Thus a Spi. 
ric thac will diflblve Copper may be 
cxtracled from Sugar or Honey. 

Eighthly, A Body as bitter ai can 
be, majCi v - feparated into two Bodiet, 
one of which is very acid, and tht 
other withont any Tafie- Thus a ve* 
ry acid Spirit may be extraéted from 
Cry fiáis of Silver diftilied over a very 
hot Fire, and a Body withont any Talle 
will remain ac che Bottom. 

Laílly, The fame Body diffolvtd in 
different Liqnors,as Aqua-fortis>Aaua« 
regía, Sfirit of Salt, difiilled Vine- 
gar, Spirit of Uriñe, &c. will have 
a different Tafie in each ef them. So 
alio, the fame Liqttor, as Aqua-fortií, 
mixed with different Bodies, will have 
different Tafies, thus with Silver it 
will be bitter» with Lead it will be 
fweet, with Copper it will be into- 
lerable. See Boy le of the Produtiion 
°f Tafies. 



CHA?. 




Chap. 25. of Natural Philosophy. 2^ 

CHAP. XXV. 
O/ S ME L L S. 



B 



Y the .Word Smell, we may firft undcrftand that par- i* W*t U 
ticular Sort of Senfation which is raifed in us by the ™2d smci¿ 
Impreifion of certain Bodies upon i che Nerves of che in- 
ternal Pares of the Nofe : And we may alio underftand by 
it, that in the Body which fmells, in which the Power of 
exciting the Senfation of Smell in us, confifts. 

2. Every Body knows by their own Experience what £ n ¡¡%""í e 
Smell is in the former Senfe of the Word, but ic is ¿n> smeUUmt 
poffible to deferibe and make fuch Preception known to *tth i» all 

ithcrs. All that we can fay, is, that the fame Obje& does Ptr í ons * 

c raife the fame Senfation in all Perfo/is, a greac many 
inding certain Perfumes agreeable to them, which others 
cannot bear. 

3. T% being fo, we fhall only endeavour tofind out ft G ™la?no~t 
what Smell is with refpeít to the Body fmelling. Artftotle ¿ e fi ned what 
has not denned it at all in that Chapter where he treats SmeiUs. 
expreílly of Smells, and 2 where he makes this Excufe, 

that Menhavenot fcüir Smell fo perfedt as.otherCreatures. 

4. Some of his Followers think they underfland what ^¿¡^^r 
he means 3 from that Place where he fays, That the In- ^{¿^ u ~ 
flant *we perceive any Thing, <we beeome like the Ob~. 

jecl which aels upon us to caufe that Senfation : And 
upon this Foundation it is, that they contend that Smell 
in the Objed is fomething very like that Senfation which 
it raifes in us. To which they add, that Smell arifes from 
the Mixture of hot and cold, dry and moift, but fo that 
the hot and the dry prevail moft. 

5. But beíides, that this Opinión aferibes to inanimate 5% a Confu- 
Bodies, a manner of Exiftence which agrees to thofe t ^ t ! or }°f this 
only that are animated, which cannot bej ic would fol- ímm * 
low, that the fame Smells muft be equally agreeable to 

all Perfons, contrary to what was obferved before. To 
which we may add, that it is wholly inconceivable, (fup- 



t . The Nerves of the infernal Parts) 
For the Organ of Smelling, aqd che 
Defcription of íc. See Regis Phyf. 
3.8. Part 11. Chap. v. 

2. Where he makes this Excufe) 
Ijt is not fo evident what Smell is, 



Colonr are. The Reafon is t becaufe 
we have not this Senfation very per* 
fedy but xvorfe than many other *Ani- 
mals i For Matfs Smell is very bad f 
Arift. de Anima, lib. 2. cap. 9. 
3. From that Píate) See the Notei 
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6. What the 
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Smeils con- 
fifis ¡n. 



7. Why 
Smeils are 
more percci- 
*jed when it 
is hot, than 
vahen it is 
cofa 



8. IVhy cer- 
tain 'Be di es 
cafe fo fmell t 



q. 7hvo *Bo- 
dies vohkh 
fe era to ha ve 
no Smell i may 
fend forth 
fome Smell. 
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pofing the Idea's which the Ariftotelians give us of the 
four principal Qualicies chat come under che Senfe of 
Touching to be true) thac the Mixture of them fliould 
produce any Thing elfe but Warmnefs, which will be 
more or leís dry or moift, according as it has more or 
lefs of thofe Quálities mixed with it, which has no Simi- 
litude at all to that Idea which they give us of SmelL 
Laftly, If chis Mixture were Smell, as we perceive it by 
Touch, it ought to raife a Senfation like to it felf in all 
Places where the Organ of Touch is ; and then we ought 
to finell with our Hands as well as wich our Nofes j which 
is contrary to Experience. 

6. If to this it be anfwered ; that That which caufes 
the Senfation of Warmnefs, when it acts upon the Hand, 
may alfo excite the Senfation of Smell, when it a¿ts up- 
on the Nofe, Nature having fo ordered it : I agrec with 
them. But becaufe I know nothing elfe in Bodies bi 
Magnitv.de> Figure, and Motio?h I cannot think there is ne< 
of fuppofing any Thing elfe to make them capable ol 
impreffing Smell upon the Organ of Smellivg: Wherefore 
I am of Opinión, that the fame Particles wju'cb£7.ife the 
Senfation of Tañe, when applied to the Tongue, may 
alfo raife the Senfation of SmelL when being fo very 
fmall as to fly about like Vapours or Exhalations, they 
come to tickle thofe two extendedfvparts of the Brain 
which anfwer to the m6ft inward Recefs of the Nofe. 

7. This may be proved from henee : Firft, That we 
( experience, that the greater the Heat is, and confequently 

the more capable of making a greater Number of fuch 
Particles as caufe Smell, to fly off ¿ the further do Bo- 
dies extend their Smell : And on the contrary, as the 
Cold keeps their Particles at reft, and hinders them from 
exhaling, fo it isthe Cay fe of their Smell's being lefs per- 
ceived. 

8. Further ; weobferve, thatagreat many Bodies fmell 
no longer thao whilft they are moift, that is, fo long as 
lome of their Particles are in Motion j and that they 
ceafe to fmell when they are quite dry, or have all their 
Particles at reft. 

9. Laftly, One of the moíl evident Proofs that we have 
toíhow that Smeils coníift in the Evaporation of certain 
Particles, is rhis; that moft hard. Bodies, which do not of 
themfelves, as we fay, raife the Senfation of Smell, when 
they come to be burned, or only to be rubbed one a- 
gainíf. another, appear to have a Smell ; becaufe by thefe 
Means lome of their Particjfi^are made to evapórate, 

Tbus 
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Thus Sealing-Wax, when ic is lighted, raifes a Stóelli 
which was not perceived before. And chus Iron rub- 
bed againft Iron, and one FHnt againft anorher, raife a 
Smell alfo which was noc perceived before. 

10. I do noc however pretend to affirm, that all Sorts 10 Wty 
of Parcicles which are carried off from all Sorts of Bo- *°* e T s 
dies, ought indifferently to raife the Senfation of Smell¿ «» y Smeiu 
For in order thereto, there ought to be a certain Motion 
of the Organ of Smelling, and a certain Forcé to íhake it ; 
and there may be alio Parcicles fo very fmall as not to 
be able to íhake it the leaft thac is poffible: Thus, the 
Air which we breath, and the Vapours- which rife out of 
Water, have no Smell at all ¿ and, on the contrary, there 
may be others ío large as that they may not come to the 
Organ at all, or if they do come to ic, are rather capa- 
ble of quite fpoiling ic, tban of íhaking ic in fuch a man- 
ner as may raife the Senfation of Smell. 

I 11. The Difference of Smells depends upon the fame Wkereih 
«aufe as the DiíFerence of Taftes does, that is, * upon ^ZnisZZ 
the Difference there is in tke Bignefs an¿ Figure of the Par- jijit. • ■ 
^ N 3 tides 



1. Upon the Difference) That 
$mell, in che fame marineras Talles, 
confiíts entirely in the Compofuion 
and Figure of the Parts, % very evi- 
dent írom the following Experiments 
made by the Famous Mr. Boyle. 

Firft, From two Bodies mixt 
tegether, each of which is vetth- 
cut any Smell, may be raifed a very 
frong urinous Smell. This will be, if 
ttnjl.id'ed Lime and Sal Jímmoniac 
bebeaten togeiher. * 

Secondly 3 Tiya Mixture of common 
Water, which has no Smrll, a Body 
which has alfo no Smellj may be made 
to fend forth prefently a Jirong Smell. 
Thus, Camphirc diflólved in OH of 
Vitriol has no Smell. but mixed. with 
Water, it immediately fends forth a 
írrong Smell. 

Thirdly, Componnd 'Bodies may fend 
forth Smells which are not at all like 
the Smells rf the 'Bodies fiparate. 
Thus OH of Tnrpentine mixed with 
double the Quanticy of OH of Vttrvoly 
after it ís diíhÜed, will not fmell of 
Turpentine but of Brimflone i and 
thac which remains in thg Rctort, 
if i: be forecd with a ítronger Fire, 
wiíl roQmble the Smell of diftilled 
Oilof Wax. 

Fourthly, j4 great many Smells 
may be raifed only by Motion and 
X ! 



^Agitation, Thus a Multttude of 
Bodies, as Glafs, Stones, &c. which, 
though heared, fend forth no Smell, 
yec ir agitated and bruifed with a 
particular Motion, fend forth a very 
ítrong Smell i and there comes a 
Smell like that of a Rofe, out Qt 
Becch-wood while ir is turning» 

Fifthiy, ^4 'Bodythat has a Jirón? 
Smell, mixed with another Body that 
has no Smell, may lofe all i:s own 
Smell, Thus if jíaua fortis not too 
well dephlegmated be poured upon 
Salí of Tartar, till ic ceafes fermenc- 
ing ; thac Ltquor, after evaporation, 
will afford Cryflals withouc ar>y 
Smellj like Sale of Nitre¿ buc if they 
be burnt, they fmell as bad as can 
be. 

Síxthly, Out of two Bodies mixed 
togétber, one of which has the wo~fe 
of Smells, and the other not a -very 
good one, may arife a pleafant aro- 
matick Smel!. This is done by a 
certain Mixture of ^it¡na fortis or 
Spirit of Nitre with imflammablt 
Spirit of Wine. 

Seventhly, SpHt of Wine mixed 
with a 'Bcdy that has fiar ce any 
Smell, may pradixe a pleafant aro r 
matick Smell. Thus an ecjtia! Qiian- 
tity of wfiammable Spirtt oj Wf»$ 
and üyl of Vantzitk ñtriol, mixed 
cb^ctheji 
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fieles ivhich are exbakd from the Body that fmells. As will 
be evident to any one who confidcrs that chofe Things 
which have the fame Tafte, have alfo the íame Smell • 
Thus all fharp Bodies have a íharp Smell, and all bit- 
ter Bodies have a Smell that has fomething of Biccernefs 
in it. 

tz.Howthe 12. And this is fo true, that when we are once afíured 
fame 'Body t h at t ^ e p ar ri c l e of cercain Bodies have changed their 
™nhdiff*ent Figures, we always find by Experience, that they have 
Smeiisoueaf- changed their Smell alfo. Thus, the Matter ge?idred vi 
ur another. fhe ¿yfefi 0 jr a Land Beaver) expofed for fome Days 
together in the Sun, in a hot Country (which without 
doubt dafhes che Parts one againft another, and alters 
their Figure) fenfibly alters its Smell, and as ftrong 
as it was, it becomes firít tolerable, and at laíl is 
turned into that vaiuable Perfume, which we cali' 
Musk. 

13. From what we have faid concerning the Naturc 
fmelling Bodies, we may conclude, that boch their Bu' 
and their Weight diminifli by little and little. -Thus we 
findby Experience thofe Smclls to bequickly ovej^which 
are raifed by burning: Butas to thofe which we*perceive' 
without Jieating the Bodies, fuch as thofe of Musk and 
Crvet) 1 it is a long time before they are fenfibly dimi- 
nifhed, becaufe the Motion of their jámeles is very flow, 
and but a few of them are exhalcd at a time. And as but 
a few ofthcm are cxhaled at once, they could not move the 
Scnfe, without meeting and mixing with a great many 
others, which were fometime before evaporatcd> and flew 



T 3 . Hotú the 
'Búlkof 
fmellin« Bo- 
dies dimi- 
nifhes by lit- 
tle and Hule, 



i 



about the fmelling Body. 

together,' and digeíled, and then di- 
írilled, will afford a penecrating 
Spirit of a very pleafanc Smell. 

Eighchly, Body of the mof?plea- 
fant Smell, without mixing any other 
'Body w'th ií 3 muy degenera te into the 
voorfi Jiink. Thns the Spirit mentí- 
enrd in the foregoiug Experimenta it 
h be kept ftopped up in a Boctle, 
will in a rtiorc time degenerate into 
the ftrong Smell of Gariick. 

t-aftíy, Out of tvoo llod':es, one of 
which has no Smell, the uther a bad 
Smell, may arife a pleafant Smell 
libe that of Mml\ This is done by # 
ptitcíng P'earls into Spirit of Vitriol' 
Jror while they are dilíblving, they 



fend forth a pleafanc Smell. See 
Btyle of the Produílion of Smclls. 

t. It is atoüg time, 8cc.) Who- 
ever conüders che intinice Divifibili- 
ty of Mactcr, and che inconceivable 
Smallneís of the Pares of Light which 
always ñnd an eafy and open Paíliige 
through Ghfs and Diamundf on alJ 
Sidesj and every Way, will, 1 believe, 
have no doubc, buc thac it is whol- 
ly owihg co che Smallnefs only of 
the Particle* 'emiiced» chough they 
may be very much larger than the 
Partióles of Lighc, chac Bodies which 
have a Smell, are yeta very long time 
before thgy are fcníibly diminiíh'd. 



CHAP. 
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CHAP, XXVI; 
Of S O U N ZX 

THE Word Sound was intended to fígnify in the l ¿™¿]?f° rd 
firft Place, that particular Senfation which is raifed t °™M.can- 
in us, by the Impreflion made upon the Ears by what ™&s* 
v/e cali founding Bodies. And the fame Word is alfo 
ufed to íignify That in the founding Bodies, as in a Bell 
or in the Air which furrounds it, which caufes in us the 
Senfation of Sound. 

2- After what has been obferved when wé fpoke of %*? e 1 !¡¡' e at are 
Taftesand Smells, it is needlefs to fay, that Sound, taken katuLZr- 
in the former Scnfe of the Word, cannot be defcribed, 
mpr known any other Way but by Experience. Where- Word% 
fore we fliall treat of it here only as That in the founding 
Bodies or in the Air, which we cali Sound. 

3. ¿Hftotle has 1 a Chapter particularly upon this Sub- '^J^jS^ 
jeft, wherein he aíTerts, that Sound is nothi?ig elfe but the s 0 °unl 
¡ocal Motion of certain Bodies, and of the Médium applied to 

the Ear ¡ and that we may be fure that this is his No- 
tiott, he repeats it <*ove twenty times. 

4. I take particular Notice of that extraordinary Care 4-TheNotion 
which Ariftotle took, to make us underftand the Notion f$™¿^' 1$ 
he had of the Nature of Sound. For though he repeat- 

ed it fo often, that it may feem troublefome to íbme Rea- 
ders ; yet I find, he has not faid it often enough for fome, 
others, who profeíTing to folio w his Opinions in other 
Things, do notwithftanding believe that Sotmdisz Quality 
differcnt from local Motion 

5. Thereare fome, who, to maintain this Opinión, and ¿WatRea- 
confute that of Ariftotle, fay, that if Sound be nothing elfe ¿f**^ 
but local Motion, it would follow , that in moving our 

Hand, for Inftance, we ought to perceive fome Sound ; and 
there are others who aíTert, that according to this Noti- 
on, it muft follow, that a Bell which is heard two Leagues 
every Way, muft move the Air fo far all round, which 
they think abfurd. 

6. However, thefe Objeítions are of no Weight ; for 6. Thatthtj 
as to the firft, it proves no more than this : that Sound " re ™¡/? a . hn 

from Aritís* 

l. 1A Chiiptcr particularly upon this | ccrniDg ÜitSwiU tic. 
Snbjecl) Chap. viiu Book 2. Con- | 

K l ¿oes 
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does not coníiíl in all Sorts Sf Motion, and efpecially not 
in fucha Motion asis given to the Hand when it is mo- 
ved which indeed is very true. And as to thofe who 
think it abfurd, that a 2fe//íhould move the Air for two 
Leagues round, they judge of Nature only by their own 
Prejudices, which are no Proofs. 
r 7 ' V :at m e 7- I confefs indeed, that fome Forcé is required to 
dy ¿oes me put a Maís or Matter, which is extended two Leagues 
C M¡lion^h\h rounc * * n M° r i° n 3 But the Effect produced by the Bell® 
is réqu'jíKto not *° S reat as we ma y iniagine ; For when it moves the 
produce Air in chis manner, 1 it only a¿ts upon a Body, which 
Sound. was ¡ n jyfotion before as it is a liquid Body. So that 
it does not íó much a¿t upon it to give it Motion^ as 
to determine that Motion which it had befóte, in flich 
a Manner as is proper to produce in us the Senfation of 
Sound. 

8. That ¡t is 8. I fay further, that it is not fo difficult as is imagi- 
ftJt'to % ned ' t0 caure fuch Sort of Trembling in a Body whicJ 
fime'Bodiesin is every way furrounded with a Liquid : Experience mows 
Mothn&hkk us this in a large Anvil, (which doubtlefs is one of thofe 
Bodies which are not apt to be put in Motion jV r or wé 
fee it tiembles upon the leaft Blow given it by thé Ham- 
mer j and we may obferve, that if a few Grains of Mil- 
Jet be put upon it 5 and it be ílruck on the Side with a 
modérate Key, according as the Sqjppd is more or lefei 
the Grains of Millet will jump higher or lower, aná 
change their Place on the Anvil. Now it could noc 
caufe this Motion in the Grains, if it was not moved 
it felf. 

SolnlconMs 9' t0 ^ 0W tnat Soune * con f l fi s m a particular Sari 
s of Motwn, we need only confider, that it is always pro- 



in a icrt.iin 



fon of Moti- duced when we ftrike our Fingers over the Stringsof a 
p» onfy. L uceí or w ¡ ien wc ^. r |j ce a g a ¡ n fl. an y h arc j Body. Now 

to ftrike the String of a Lute, or to ftrike any hard Bo- 
dy, is nothing elle but to move the String out of its 
Place, or to put the Body in Motion. And it is very 
abfurd to think, as the Ariftotehans do, that the Conftitu- 
|ápn of thcm is altered, and that we make them to ac- 
quirefomcHeator Cold, fome Drynefs or Moifture which 
they had not before. 



r. ftcnly deis upen a TIodyA The 
M*ú>n which is in the Air before 
it is moved by the Sounding Body, 
contributes nothing ac a¡l towards 
f>rodocir.g Sound. For as many. Pai- 
neles of Air 35 there are, tending the 
Urnt wsy as they are impdJed by the 



íbunding Body, and therefore more 
eafiiy yielding to ic than if they 
were ar refl: j juíl fo many ough: 
we ai ways to think are moved the 
contnry way ; and for that Reafon 
refiíl the Body in Motion more than 
they wouid do if they were ar reíí. 

io. And 



c 
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10. And this is confirmed from henee, that if che Ear 10. <a Proof 
be tickled in the infide fo as co niake any Impreflion up- ff m,? 7 '** 9 
on what 1 the Phyíicians cali the auditor y Nerves 3 we find 

a certain Tingling. Whence it is eviaent, that it is the 
fame with the Senfation of Sound as with that of Pain ; 
and both the one and the other íhows, that by the Ap- 
pointment of the Author of -Nature we are made fo, 
that when ccrcain Nerves are moved after a particular 
Manner, we fhould have a particular Senfation. 

11. I can't omit here an Experiment which is often r*. *A»iothct 
made ufe of to t divert Children, and which wonderfully Iroo ^ % 
confirms this Opinión. They püt a longThread through 

a pair of Tongs, and wind each End of the Thread 
about their Fore-fingers, and then ftop both Ears with 
thofe Fingers ; then moving their Bodies backward and 
forward, they tofs the Tong^ in the Air, and hit them 
againft the Andirons, or any other hárd Body. Now 
twgh thofe that.ftand by> hear but a modérate Sound, 
yerthe other hear a Sound as loud as that of a large 
Church-Bell. It is impoílible to lblve this any other way, 
but by ímng> that the Motion of the Tongs fhakcs the 
Scring, wruch givesits ImpreíTion to the Fingers, and thefe 
move the Parts of the Ear, to which they are applied, and 
by this Means the Nerves of the Oigan of the Ear are alr 
fo moved. % 

12. Being aíTured that Sound confiftsonly in fome Sort 12. ^ Mf- 
of Motiov, all that remanís, is to determine what Sort of'J$if*£ 

.# • t . a 1 i 1 1 ni "ocle i **po» 

Motion that ts : And here 1 cannot agree with Arijlotle t h's Sttfyrü 

who would have Sound to be the Motion of a Body tk¿a °f &w<L 

is bard, polijlfd and emeave ; for ic is certain, that there 

are a grcat many founding Bodies which thcfe Qualities 

do not belong to ; and alio, that there are nene of them 

in Gunpowdcr when it takes Firc in a Camión, which 

yet makes fuch a prodigious Noife. 

13. Some'perhaps, out of Zeal tothis Philofopher, may tj. ífc¿ 
attempt to defend his Opinión, by faying, that if thofe "¡f®¡{fl¡ s 
Qualicies required by him in a founding Body, are not Foi/Z^u *' 
to be found in the kindled Powder, ñor in the Air ^dof t \w- 
which is fliaken ; yet they are in the Camión, upon J¡^ ulm ¿ 
which he would makc the Whole of the Sound to depend. 

But without amufing one's feíf to find out Reafons 
to confute this Opinión ? * it íliall fuffice to alledge the Ex- 
periment of what the Chymifts cali Aurum Fulminans. 
What they cali ib, is only a Compofition of three Parts 

I. Tht Pkyficiant cali the auditory I Hearing and its Deícriprion, See Re- 
Xtn¿¡) Cunct;rning che Orgun oí I «is Pbyf. Bnok VllU Pare II. Cbaf. vi. 

Of 
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of Salt-Petre, tvvo of Flowers of Sulphur, and one oí 
Sale of Tartar, beacen fepárately in a JVíortar, and then 
mixed togecher. Wc muft take abouc as much of this 
Mixture as wc do of Gun-powder to prime a Musker, 
and lay it upon an Iron-PJate, or a flat Tile, and puc k 
upon a Charingdifli of Fire; then che Powder will grow 
hot gradually, and be at once i turned into a Fíame, 
which dilating it felf every way, caufes a Sound almoil 
as loud as the Report of a Muskec weli charged. In 
this Experimcnt, the Iron Píate or the Tile, ferves only 
to hinder the Powder from taking Fire, /till it is cqually 
heated all over ; and íince the Sound depends upon the 
Fíame and the Air, which are neither hard, ñor polifiied, 
ñor concave, without doubc this Opinión of Arifoúh 
Ganóos be íupported. 
i 4 . 7h*t 14. Wc choofe rather to fay, that Sound confifts in 
B**ndtpn- a particular Sort of Motion of Bodies, than to fay wich A* 
sinU^fort' riftotky that it confifts in the Motion of. a particular Soiitj 
of Mawtp Bodies. For a more diftind Explication whereof, wefflsy 
obferve, that the Bodies which we cali founding Bodies, 
are not applied immediately to our Ears, in mjer to ex- 
cite the Senfation of Sound, but for the molí p'art a£t by 
the Interpofition of the Air which they put in Motiqn; 
wherefore we ought to find out what the Motions of 
each of thefe are, when they prf^ce this Senfation in 
us» 

isMattlnf 15. There are fome Inftances in which it is eaGer to 
M ° :l '^Ured ^ ac ^ out ^ e Mariner * n wri ich the founding Body is moved; 
¿« Úefivnd- and there are others in which it is eafier to find out the 
i n r •p J tdy y &ud Motion of the Air. The former of thefe we will firft 
^f&Mcdí- eX pi a [ n as f ar as we are able, viz. the Manner in which 

founding Bodies are moved. 
i6,Whattke 16. And to begin wkh the Lute, or any fuch kind of 
iícund of the Inftrument that is plaid upon with the Fingers ; it is to' 
*T>yj{rn, be obferved, that the Strings beingílretched, are asftreigltt 
¿z> as is poíiible, and that in piaying upon them they are put 

out of their Poíition, and bent a lítele by the Fingers ; 
but as foon as they are let go, they return again to the 
Place out of which they are moved, and the Velocity 
which they acquire in recurning, makes thcm go a licrle 
beyond it ; then they come back,and go a litde beyondthe 
Place of Reí/r. again ; and thus they go and come feveral 
times, or have íeveral Vibrations, and in this twnblin* 
Motion confuís their Sound. 

1. Tnrned into* Flanie) See rliis í en Tart III. Ckap. ix. Art. 
Phaenoraenon cxplained in íbe tifotts I 

I 

C 
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y. The Sound of the Strings of a Violin coníifts ín ii.Whatth* 
the Agitation they are put into by the moving of the f¿?f °* tht 
Hair of the Bow over them which is made rough and v¡™át¿ 
jagged, almoft like a Saw, by being rubbed with Rofin. ffl s 
Which is fo true, that if the Hair of the Bow be rub- 
bed with Tallow or Oil, the Strings will have no 
Sound, becaufe they ílip under it, and are not fhaked by 
if. 

18. The Sound which a Drinking-Glafs makes when ft.Whattht 
the Finger preíling hard upon ic njpves round the upper ¿*£¿ r /* 
Edge of it, coníifts in the Vibrations like thofe of the Giaf/fo^ 
Strings of a Violin it being evident, that the Finger here *»« 
fupplies the Place of a Bow. 

19. The Sound of a Bell coníifts in aTrcmbling, pretty i¿. tvhat 
much like that of the String of a Lute : For it is certain, Solmd «/ 
that the Blow given it by the Clapper alters its Figure a ^p¡^ on ' 
little, ib that from being round, it becomes oval : And 
b&uifeit is made of Metal very ftiff and fpringy 5 - that 

Vm which is moft diftant from the Center, returns to- 
wards ir, and fomewhat nearer than it was at firft, fo 
that the J^aces which were at the Extremities of the 
longer Diámeter, are the Extremities of the íhorter one¿ 
and thus the Circumference of the Bell changes its Figure 
by Turns, all the time it is founding. 

2'o. It will be very^fy for any one to belíev'e what is 20. Proof 
now faid, if he obferves, that in laying his Hand upon a °ff uch Trem - 
large Bell juft when the Clapper ftrikes againft it, he will hlmg * 
feel a manifeft Numnefs. 

21. If the Bell be very fmall, as the Trembling is eafi- 2 r. why 
ly ftopt by putting our Hand to it, fo ought the Sound * f mal1 

to ceafe alfo. And indeed there are very fmall Bells, which Jg/^H 
if they be but very lightly ftruck, will found for a long time ; ¡ound. 
but if we lay our Hand upon them as foon as they are 
ftruckj their Sound willimmediately ceafe. 

22. But the Sound of a great Bel) is not fo eafily ftopped »i¿ whytht 
by laying our Hand upon it, becaufe it has .more Motion, s ™"f$ e j¡ . 
and becaufe it - can transfer fuch a fmall Part of its foTfo tafify 
Motion to the Hand, and referve enough to make it be 

heard. 

23. The Sound raifed by ftriking a Piece of Wood, or Wfy * 
in general, any hard founding Body, conGfts in a Trem- ^JiTh 
b'ing, like that of a Be¡¡ 7 which is owing to its Sprin- # y?r W *. 
ginefs. 

24. Wherefore Bodies, which have not this Property of 14- m>y 
Springinefs, have only a very low and imperfedt Sound '^Zl^butL 

And tic Sound. * 
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And this is the Reafon why Lead and C/aj, when the^ie 
ftruck againft, have fcarce any Sound.- 

Inifthc Air ficult t0 determine what fort of Motion it is in the Air 
it ¡s in wbich vvhich produces in us the Seníation of Sound , for it is 
Swnitm* evidcnc, that i this Motion of the Air muft neccflarily 
be fuch, as the Trembling of the Sounding Bodies is ca- 
pable of producing in it : that is, the Air ought to tren> 
• ble, and bubble, and alfo by riíing and falling, to divide 
ic felf into an infinitg.number of very fmail Partióles, 
vvhich by trembling and ftriking againft one another, 
muft have a very quick Motion j fo that the Air muft 
be fomething like a Liquor that fimpers and does not 
quite boiL This is confirmed by what we fee of a Mo- 
tion very like this in a large Tub of Water, by moving 
a Stick backwards and forwards in it very quick ¿ for 
this Motion t)f the Stick is very like that of the Scrings 
of a Lute, only thefe are much larger and tUe ojíkr 
Üowcr. f 
26. A vifiblc 26. We may be certain of this Motion 01* Trembling ot I 
Demonjhati' t h e Air, if we confidcr that the íbunding Bock ought to 
°McLL ,S imprefs the fame fort of Motion upon it, fuat ic does 
upon other Liquors. Thus, if a Glaís be half full oí 
Water, and we v make it found in the Manner befare- 
mentioned, by ntoving our Fmgexalong the upper Edge 
of it ,* it muft without doubt malee the Air as it does 
the Water; 1 now we fee the Water tremble and boíl, 
and alfo by jumping out, batter and break ic felf in 
fuch a manner, that a great many fmall Drops fly a 
good way out of the Glafs. Whence we muft con- 
elude, that the Air has the fame Sort of Trembling or 
Boiling. 



1. This Motion of the lAir) For 
the Parrs of the íbunding Body go- 
ing and coming by Turns, thruít and 
drive r'orward as. they go thofe 
Parts of che Air wbich- are next 
them, and by preflíng upon them, 
condenfe them i chen by recurning, 
they permit the Parrs thus compreíl 
fed, co fpread and dilate themíelves 
again. Thofe Parts of the Air ihcre- 
fore which are next to the íbunding 
•Body» go and corne by turns agree- 
ably to che tremulous Agitation oí 
the Parts of the íbunding Body \ 
and in the fame manner as the 
Parts of that Body agítate thefe Parts 



of the Aír> do thefe, being agitated 
with the íame Sort of Trembling! 
agítate thofe Parts thac are next 
them j and thefe in like manner a- 
guace thofe beyond them, &c, Tb'rt 
being ailowed, the manner how the 
Pulfes are propagated along, and sil 
the other Phjtnomena of Sounds, are 
very advancageouíly explained* See 
Netct. Philofoph. Principa Mathtvw, 
'Book II. JProp. 43, &c. 

2, 2\ow tve fee the Vi r ater tremble) 
Yóú may fee a Caíé of this Experi- 
menc very well worth obferving in 
the Notes on the ^¿th Art. oj thit 
Cbaptfr* 



27. After 
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27. Afcoí having fufficiently fhown the Motion of the 27. menee 
Air, which is neceífary co make us hear any Sound : It )¡fj¡^' 
is eafy to conecive that the Air in paííing by fome hard nhkh h ' 
and immoveable Bodies, may move it felf fometimes in nadebjbiow- 
fuch a manner. Thus, when we whiftle, by blowing #f//"}° J h * 
into the Ho/iow of a Rey, it happens, that the Air which 

cnters in, filis one half of the Hole, and the Air which 
comes out filis the other half ^ and thefe two Pareéis of 
Air fliding by onc another with contrary Motions ; a 
great many of their Parts muíl necellarily be made ro 
turn round and to tremole, and the whole Air which 
is betwixt him that whiftles and him that hears muft al- 
io be made to turn round and to tremble. 

28. Wemay obfervehere, that there are Bodies, which *8. HontU 
are opened by Fits to let the Air through, and which ol'Ztpi «r 
by this meanscaufeus tohear a particular Sound, which %a¿iipl P ¿°' 
is alio a very confiderable one. Of this Sort are the made - 
R&vs of Pipes which compoíe an Organ 3 or the fingle 

Pipe of a Bag-pipe. . Thefe Bodies them leí ves arenot mo- 
ved in order to produce Sound ; but the Air being firft 
puc into ||ption, endeavouisto pafs through them, but is 
forced to go out trembling, and fo imprelTes on the reft 
of the Air the fame Sorc of Tremblings as the Strings of a 
Violin do, and fo caufes us to hear a Harmony, the Mo- 
tions of which are Tjjpmbling. 

29. And in the fame manner is the Voice of Animáis 2 9- Hwtbc 
formed : For there is a ímall Valve at the End of the Zullfr-' 
Trachea, which performs the Office of the Valves of the «r¿ 
Tubes which compofe an Organ j which Valve we can 

contradi as we pleafe, and let the Air out of the Lungs 
by Fits. And becaufe this Valve for the moft part con- 
tinúes open, therefore the Air in Refpiration comes ouc 
commonly without any trernbling, and confcquently 
wichout making any Noife. 

30. It would be too tedious to explain particularly all 50. wu y a 
the different Manners in which Sound is produced. But J^^*****" 
becaufe there is fomerhing firigular in the Sound of aG?/- ? ¿.J- 1 r^f " 
non when it is diicharged, becaufe the Fíame feems to eharpfc 
give but one and not a repcated Shakc to the Air, there- 
fore it may be worth while to explain how fuch a prodi- 

gious Noiíe is made. It is ro be obfcrved rhen, that the 
Gun-powder 5 when it takes Fire, 1 is fo ex'traordinanly 
dilated, as to take up above a Thoufand times the Space 

i. h fo extY<mrei¡>¡árUy diUteá) j on, See tbé Nota m Part, III. 
for the true Reafon of (üis bíiaoii- 1 Chop. 9. Art. 1 3. 

that 
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that it did before j fo that it drives before it jsvery Way 
all the Parts of the grofler Air which was in this Space, 
and thefe Parts can find no.where togOj but by preffing 
upon other Parrs, and driving them on likewife ; and ai 
the fame time they íquecze out the fubtile Matter which 
mixing with the Powder, compofe that fenfible Mafs 
which we cali Fíame. Henee it follows, that there is in 
the Air two contrary Mocions ; the one of which gathers 
together and unices the moft fubtile Parts, and the other 
difperfes the groíTer ones. And this would be done in a 
Moment, but that- the groíTer Air which is condenfed ali 
round, has. a Tendency to retum inro that Place out 
of which it was driven, and towards which> after the Vio- 
lence of the Fíame is over> its own Weight forces it, and 
that with fuch an Impetus, that it becomes more denfe 
than it ordinarily is \ whence it will be refle&ed again all 
round, or condenfed anew; becaufe being rarefyed again, 
it returns to the Place which it had quitted ¿ and thwit 
quirs and takes agam the fame Place feveral times ilic- 
ceífively} and this is the Reaíonof that fhort Con tinuance 
of the Noife of a Cannon when it is difeharged^ 
51. That the 31. Howevcr it is to be obferved, that the Ear may 
^¿/fometimes be fo ftrongly moved, that it may continué to 
continúes ion- tremble fome ihort time after the Air has done txem- 
¿er fomttimcs bling ; and for this Reafon, tjp* Senfation of Sound 
SuMdil 'feif. mav fometimes continué after the Agitation without is 
ceafed. 

31. wfytke 3 2 - Becaufe the trembling Motion of the Air in which 
Fiajh of a Sound confifts, is communicated gradually, fo that it 

f™Zf!retbc* S(tSíS tn ° fe PmS WhÍCfl are near the foundin g Body 

Sormd is fooner than thofe that are further off, the Sound muí 
heard* necefíarily take up fome time in going along : And fo we 
find by Experience, that if a Cannon be difeharged at two 
or three Miles diftance from us,we fee che Flafli fome time 
before we hear the Noife. 
33. Whythc 33. And becaufe the Motion which is impreíTed by 
tc U lÍ? r ,7hc t!le founding Body upon the Air clofe by it, is tranf- 
fnrther we ferred from one Part of the Air to another fucceífivcly, 
fZffhT' anc * a ^ wa 7 s paífes from a lefs Quantity to a greater, in 
finnditfg'Bo' pi'oportion to its Diftance from the founding Body i 
4n therefore near the founding Body, there muft always 

be more Motion in a given Quantity of Air, than there 
is at a greater Diftance ; fo that the Sound ought to grow 
weaker as it is further from the founding Body. 

34- The 
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34. The Propagation of Sound may very well be 1 com- 34. rh¿t 
pared with Circk-s made in the Water, by throwing a l]™ d ¿¡fé h 
b'íone into ir. And as thpfe which are made in a running ^f¿"",,4/ 
Stream, extend themfelves further towards the lower than w¿ 
towards the upper Part of the River 5 becaufe the^*"¿¡?- 
whole Water in which they are formed carries them in- iu * 
tire that Way : So likewife may we conceive, that if the 

Wind carries the Air towards one certain Place* the trem- 
bling Motion in which Sound confifts 3 will íboner go this 
Way than the concrary. Thus we fina by Experience, 
thac we hear the Sound of a Cannon, and in general ali 
orher Soundsj 2 fooner with the Wind than againlt it. And 
it may happen, that the Air may be moved fo quick, thac 
íes Parts may flee from us as faft as the Sound goes, and 
fo we may not hear it at all. 

35. Becaufe Sound is propagatedevery Way, as it were 35-. H>»a» 
from the Center to the Superficies of a Sphere, it may Eího:í:r ^ 

happen, that the Parts of the Air which would com- 
cUnicate their Motion to fuch as are at agreater Diftance, 
may meet fome hard Body which they cannot íhake ; 
and this jgay caufe them fome Way to be reflefted back 
2gain 3 añtFmake them communicate their Motion again to 
thofe Parts from which they received it, and thefe to others; 
fo that there will be a new Trembling of the Air inílead 
of that which began firft, and hath already ceafed for 
fome Time : Confe^ently we may hear again the fame 
Sound which we heard at firft, and this redoubled Sound 
is what we cali an Echo. 

36. If the Sound meets with feveral Bodies at different 3^ 
Diftances, which are capable of refleñing it back again ¿ £ ^/^J^ 
if that which returns from the moft diftant Place ñúkesjpoLifc^i 
upon the Ear, after the Impreffion of the former is times* 

I, Compared with Circ/es made in ¡ fuch as the Scrings of a Violin, are 
the Water) If the Water be puc in \ agitateJ ; but *mo to be propagated 



Motion, by throwing in a Stone., 
or by» moving oqr Finger or a Stick 
frickward and forward in it, the 
Waves will immediately furround 
our Finger j and if duríng the Agi- 
tación it be carried ftreight forward 
towards any Pare without turning ic 
round, yet thefe Waves, as if they 
were concentrick Círclcs, v/ill be e- 
qually propagated every Way s which 
Comparifon does very properly íhow 
us, that the tremulous Motion of the 
Air ought to be propagated noc on- 
Iy the fame way that every one of 
Jty.tides qí che íounding Body, 



in a Circle all Ways from the found- 
ing Body as the common Center. 

2. Soouer with the Wind than a- 
gainji it) The Gentlemen at Pioreric§ 
thought they had found by certain 
Experiments, that Sound is propa- 
gated wich the fame Celerity againft 
the Wind, as with it, though much 
more fainc, Exper* Acad, del Ci- 
mento, p. 140. But the induíhious 
Mr. Derham found it otherwife in 
Experiments made at a much greater 
dittance. Seethe PhiiofophicaiTrartf- 
ai'ik'its, Nnmk. 313. 



quite 
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quite gone off 3 ic muir, in its Turn produce a new 
Senfation of Sound. VVhencc ic is evidenc, that we may 
mcet vvith Ecbo's vvhích repeac. che fame Word feveral 
times over. 

rfiNhyht ^7. According to che Inclinación with which che Air 
t¡l™ k 2 ftrikesuponthe Bodies which reHed the Sound, oughtthe 
wayshearthe Refleclion to be on che one Side or onche other, which 
£™f°f tbe is che Reafon why chere are fome Echo's where he who 
fpeaks does noc 4 hear che Words chac are repeated, when 
others who are atfomeDiftance from him can hearchem 
repeaced diftin&ly. 
38. wimt 38. As to che Differenceof Sounds that we meet withj 
's^tiírT w^ 0 ' 1 conílicuces che different Species of chem, as Fíats 
Sound Lnpfi and Sharps j the mufical Inítrumencs fufficiendy fhowus, 
**« chac they confift in che different Motion boch of the 

founding Body, and of the Air which is agitated by it. 
For the more che Srrings .of a Lute are ftrairícd, che 
Jharper the S lund is ; and on che contrary, che loofer Ée 
Scrings are, che more flat is che Sound. Now ic is $¡- 
tain, chac the more a String is ítretched, the fwifrer and 
more frequentis the Motion which ic impreíTesojj che Air: 
whence ic follows, chac a fljarp S'ou?id confucs in che 
Gjtíhkmfs and hi the fltdden Reiteration of the Motion upon 
tuhicb the Sound depc?¡ds, and a flat Sound coníiíts in the 
Slovj?iefs. 

59. Howje- 39. When two founding Bodiefitrike upon the Air at 
IZyicZarl ^ ^ amc "me* they muft imprefs fuch a Motion upon ir, 
togetheu as is compounded of che cvvo Motions which would be 

caufed, if they a&eduponk feparatcly- and confecjuently 

the Air ought to put che Organ of Hearing inco lüch a 
1 Sort of crembling Moción, as may raife a Senfation com- 

pofed of each of the Senfations which che Bodies woukl 

raife feparacely. 

40. vvhat 40. And if che Moción of chefe two founding Bodies 
gfg* con - do fo exaftly agree, chac che Tremblings which chey caufe 
in the Air in a given Time are comntenfu rabie, that is, 
ac the fame time chac che one ftrikes che Air, che ocher 
ftrikes ir alfo, or at leaft, that chey ftrike cogecher cvery 
íecond or chird Stroke,- chen che Ear vvill be fo uniform- 
ly ftruck upon, and in fuch Meafure, that it will perceive 
the Diftance, and be pleafed wich che Cadenee ^ and id 
che Scrokes being thus commenfurable very probably con- 
fiíb chofe Concords which Muficians cali a?i Unifon andOclave, 
a Fifth and a Third< 

41. Oo 
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41. On the contrary, if the Tremblings impreíTed oü 4 1 - w h 
the Air bythe Sounding Bodies be incommenfurable, ^^7! dT^L 
isj if they do not agree in Time ñor ftrike together ; we " f 
muft perceive the Inequalicy of the Sound j and becaufe 

thcy do not move the Ear uniformly, tljey cannot pro- 
duce any Harmony , and in the Strokes being thus in- 
commenfurable, coníifts very probably the Tones which 
Muficians cali Difcords. 

42, From what has been faid concerning the Motion 42. r^t the 
impreíTed on the Air by founding Bodies, íome Perfons 

perhaps may be apt to think that thofe impreíTed by the 
Strings of a Lute are not equal ; but quicker at firft, and flow- Lm do not 
er as the Motion ceafes ; but it is not very difficult to íhow ^¿f^*' 
that the contrary is true, if we obferve,that the Motion of the %h?firjlT 
String when it almoft ceafes to be agitated, may be made up 
by the Shortnefs of the Way that it has to go : So that ic 
takcs up neither more norlefs Time inmaking its firft and 
kngcft Vibrations, than it doesin making itslaft and íTiortcft. 
^.3. There muft indeed be fome Pains requifiteto prove 43- ofthg 
theTruth of this by Experiments : For it is impoffible to %^,°l s 
do ic by the Strings of a Lute, becaufe of the ímall Time 
that the^ake to make feveral hundred Vibrations in. But 
becaufe the Motion we are fpeaking of is very like that 
of a Weight hanging in the Air at the E?id of a Stri?¿g, we 
may imagine, that what we obferved of the Motion of the 
one, may be equaliy ípplied to the other : Now we find 
by Experience, that if this Weight be drawri from the 
Perpendicular, and then lee go, fo as it may fwing freely, 
all the Vibrations tillit ceafes to move at all, wJU be made 
in the fame Time. For if we will be at the Trouble to 
¿ount how many Pulfes of the Artery there are in thé 
firft twenty Vibrations fuppofe, we malí find as many in the 
twenty following Ones, or in any other Twenty, which 
you will: Now from this fingle Experiment we may con- 
elude that every Vibration of the String of an Inftrument 
is made in the fame Time, and that the Laft take up no moré 
than the Firft. And becaufe this Experimenc is very eafy 
to make, and is a curious one, and may ferve as a Prin- 
cipie from whence many imporcant Concluíions in Mu- 
jick may be drawn ; it is worth any one's while to be at 
the Pains to obferve the Motions of thefe Pendulums, and 
to put feveral of them in Motion together. For we íhall 
then fee, that thofe which are of an equal Lengthj and 
áiiké in every other rcfpeft, will perform their Vibrari- 
ons ín the fame Time ¿ and that thofe which are of dif- 
ferent Lengths, require different Times^ vfy. the Shorter, 
O the 
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the lefs Time, fo that their Vibrations vvill be to each 
other 1 in a reciprocal Proporción of the Square Root oí 
their Lengths ; and thus what \ve have faid of the com. 
menfurability of Sounds, and the Concords of Mufick, ¡s 
confirmed. 

44. Vl'hnce 44. From henee we may alfo clearly apprehend how 
d ¿ons4Vo¡(es difterent Sorts °f Voices are made, and vvhy the fame 
alfc auT" Mouth may caufe by turns a fharpand a fíat Sound. The 
%ohy the Vokcs Reafon of which is, that the Epiglottis which is placed nt 
írc^eZiiy the End of the Pi P e through which we breath, and which 
fharper tban opens to give a PaíTage for the Air in order to form the 
thofcojgrovm Voice, may be lifted up and let down at pleafure, that 
is, fo as fometimes to be altogether and from m 
Roots open, or fliuc, and fometimes in Part only. Now 
that which can be lifted up in fuch a manner as this, by 
Turns, and as it were with a trembling Motion, to let the 
Air out with the fame fort of Motion, reíembles a Pe?i- 
dulum • whence it follows, that the Tremblings of 
Voice muflí be fo much the quicker, the lefs the 
glottis which regulatcs the Motion, is lifted up, and on 
the contrary, they are the floweft that can bcy~7hen the 
Epiglottis is at liberty to lift it felf quite up. Üpon chis 
Flexilenefs of the Epiglottis depends all the Variety of 
Tones of the Voice ¿ for the Air which comes out of 
the Lungs being differently agitatec^iccording to the dif- 
ferent Pofition of che Epiglottis^ impreíTes the Motion 
it received as it carne out, upon the external Air, which 
ftriking the Ear differently is the Caufe of all that Diver* 
íicy which we obferye in Sounds. And becaufe Children 
have gcnerally all the Parts of their Bodies proportioned 



1. In a reciprocal Proportion) Here 
the Number of Vibrations in a given 
Time are compared with each other. 
But if the Times of the Vibrations 
be compared together (which is the 
better Wuy) then we misil fay, that 
the Vibrations are to each other, as 
the íquare Roots of their Lengths 
Mreclíj. As may be thus dernon- 
firated. We fuppofe that the Ac- 
celeration of heavy Bodies in fafling 
is íuch, that the Spaces they nin 
through, are as the Squares of their 
Times (which (hall be demonírra- 
ted in íes proper Place. S(e the 
Notes on Part Ih Ch,ip. xxvüi. Art. 
16.) then if we imagine limitar Ares 
of unequal Circles to coníift of an 
infinite Number oí Sides of íimilar 



Polygons, and that they are in the 
/ame Pafition with refpe¿t to the 
üarth i then it is evident, that the 
Square. Roots of the Arenes, or of 
the Spaces run througb, and for the 
íame Reafon, their lladius's or the 
Length of the Strings, will reprc- 
feos the Times of the Defcent of 
Pendulums ; and becauíé thuimpetnt 
or Velocity in aícending i is evidenr- 
ly defttoyed equally in the fame 
manner, and in the íame time as it 
was acquired in defeending ; there- 
fore the whole Vibrations of thefe 
Bodies muít nccefTarily have the fame 
Proportion to each other, as iha 
Square Roots of the Lengths of tt¿ 
Strings. Sec the frotes on Part II» 
Ckap, xxviüt ^irf. 16, 
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to their Bigncfs, and confequently their Epigiottis, lefs 
than in grown Perfons> therefore the Voicc is generally 
íharper. 

4.5. And altogether as eafy isic to account for an Expe- ^'MkWtí^ 
rimenc vvhich at firfl: Sighc has furprized a greac many ^ 
Pcrfons; vvhich is, thac if two Strings of the íame Lute, s™w%t 
or of different Lutes thac are near one another, be Vnu *n Cmords: 
foftíy we eannot move the one, 1 but the other will found 
alfo, at leaft it will tremble • whereas ic will not tremble 
at all> if we move any other String near it, which is noc 
a Concord. Now the Reafon of chis Experiment is, thac 
the Strings which are Concords, are capable of the fame 
Vibrations ; lo that the Air which is put in Motion by 
the one, can very conveniently communícate ics Vibra- 
tions to the other j which eannot be in two Strings thac 
are noc Unifens; for there is no Agreemenc in them, be- 
jpaufe the Air which is put in Motion by the one, 
fces not find the other at all difpofed to receive its 
Motion and every^troke, except the Firft, is ouc of 
Time, fo that by not agreeing they deftroy each other's 
Motio% 

%6. This Experiment has raifed the Admiration of ma- 4, 5 - **if*m 
ny Perfons for a long time, and fome have undertaken to ^7 P /fí^d¡n 
account for it, by faying, that there is a Sympathy be- other 'BoUia, 
tween the two Strit'Jfc ; but, befide that chis is only a Way 
of fpeaking, we may obferve, that the Difpofition which 
a Body has to move, when the Air is íhaken by another 
Body, 2 is to be found in other Things as well as in the 
Strings of a Lute, or other Mufical Inftrument : This I 
have experienced in the late Wars, when I have obfer- 
ved the Glafs- Windows to tremble very fenfibly uport 
the beating of a certain DVum, and at the fame time would 
not tremble ac all upon the beating of others which were 
much louder* 



1. 'Bnt the other rcUl fonnd alfo) 
Soükewiíe if two Glafles, by put- 
ting in a proper Quantity of Wa- 
ter, bemade L'niíons; the prefíing 
our Finger hard upon the Edge and 
moving it round cither of them, 
will make the Water in the other 
curl, and dance abour. 

2. // to be fonnd in other Ihings) 
Thus Mr. TZoylt relates concerníng a 



fick Man that had hís Leít Hand 
cot off ; upon the diícharging of 
Cannons, he thought himfelr almoír 
íhattered and tom to pieces ; and 
of another, that upon fcrap'mg a 
píece of Iron wiíh a knite, he 
could not ho!d bis Water - , and oí 
a Third ? thac upon tearing thick 
Paper his Gums would bleed. See 
hii Effeff of Un£ti¡d Mo*¡m, 
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Vh T kat h ^' ^° r ' ie ^ e ^ orC °^ ^ otlonSí ' conceive we may.af- 
Uatjhver '^^ r ^ e Cauie of a certain Shivermg^ which we íbme- 
1 /«g »¿/¿¿ times feel all over our Body 5 and which reaches even to 
^heírilTa 0Jr vcr y ^ earr ' when we hear the Sound of a Trum- 
Tvvmfct. P&> or íiich kind of Inftrument , For it may be that the 

BJood is lo dilpofcd, as to yield eafily to the trembling 

of the Air. 

48. How ne 48. And becaufe the Membrane of the Ear> which is 
rendir our moved by the Agitation of the external Air, the dií- 
tiv"fou! n ' ferent fliaking of which caufes difFerent Motions in the 
tablar CapiUaments of the Nervcs of the Ear 5 is fomething 
S ¿™mf~ ^ e c ' ie í >arcnmenc °f a Drum Cand is therefore by fome 
called the Drttm of the Eár j) I am of Opinión, that it is 
capa ble of being more or lefs íhaked, according as it is 
more or lels ftretched. Wherefore I can eafily perfuade 
my felf, that we fometimes ftretch or loofen it, in or- 
der to receive the Impreífion of the Sound more íerir 
bly, and to make it the better agree wiíh the Moúowg 
the external Air : So that Attentio^oníifts in nothing efe 
butin a due ftretching or looíening rhis Membrane ; and 
keeping it in that Pofition in which it will be^* receive 
the Impreflion and Motion which the Sound gives to»the 
external Air. 

CHAP. XXVII. 

Of Ligbt and Colour s> and of Tranfjparency, and 
Opakenefs. 

Stlfant/' T F in an y Thin g Exadnefs be required in the Meaning 
WordiLigkt of Words, in order not to be furprized by any Equi- 
andCohurs. vocation, it is principally in this of Ligbt and Colours, 
.v/hich are commonly ufed to fignify very différent Things, 
and generaliy confounded by moft Men. Firft then it is 
to be obferved ; that as we have given the Ñame Vam to 
the Senfation, which is raifed in us by a Needle when it 
pricks-us j fo likewife have we given the Ñame Light to 
that Senfacion which we have 3 upon Iooking on the Sun 
or a- Fíame, and that of Colour to the Senfation raifed in 
us by diverle Objeóts which we cali coloured \ thus in 
particular, we give the Ñames of a White Colour and a 
Gree?i Colour to the Senfaüons which SüW) or Grafs ufu- 
ally produce in us. 

2. Se- 
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2. Secondly, By thefe Words Ligbt and Colour, we ¿nother 
alfo underftand, that on the Part of the exrcrnal Ob- wl'dfúgbt 
k&s which is che Cauíe of exciting in us the foremcnti- 

oned Senfations : Thus by the Ligbt of the Fíame, \ve 
mean fomething, I know not what, which occafions the 
Senfation of Ligbt to be excited in us ; and by the Wbite- 
nsfs of the Snow, we underftand fome othcr Thing, I 
know not what, that is the Occafion of our having the 
Senfation of lPhite?iefs. 

3. And becaufe the Objeíts which we cali luminous, 3 . Athhd 
fuch as the Sun or a Fíame, do noc affeít our Eyes im- Senfetf the 
mediately, butacl: bythe Intcrpofition of fome intervcen- ]U7dLÍ ¿ ht * 
ing Bodies, fuch as Air or Water or Glaís j yct that which 

is impreíTed on thefe Médiums, whatever it be, is called 
Ligbt alfo, but Secovdary or Derivative, to diftinguiíli it 
from that which is in the luminous Objeéts which is cal- 
led origirial or bínate. 

kA. We cali thofe Bodies Tranfpm-e?it^ through which 4.777- hitan- 
Itftiinous Bodies act upon our Eyes to raife the Senfa- jjff °f th * 
don of Light, and through whjch we can alfo fce Co- p a unt7nd^ 
lours. And we cali thofe Bodies Opakc which intcrrupt Opakt. 
the A&ion of luminous or coloured Bodies, or through 
which we cannot fee either Light or Colours. 

5. I do not pretend to declare what Ligbt and Colours f> That ib 
are in the firíl Senfc^f the Words, but leave it to evc- tojfatm •/ 
ry one to make therñ clear to himfelf by his ovvn Expc- £¿f¿J r c f 
ríence j for I think it as impoífible to give another Per- ttftribtd! ' 
fon a truc Notion of that particular Senfation that we 

have of Colours, as it is to give ic to one that is bom 
blind. 

6. However, I may venture to affirm, that as ic of- c. 77^ 0 « £ 
ten happcns that the fame Food may at the fame time a »dtbejmm é 
raife difFerent Taftes in two difFerent Períons j ib it may 

alfo happen, that two Perfons looking in the fame man- ccjfariiy 7 a ¡f e 
ner upon the fame Objecí, may have vcry difFerent Sen- *j! e fim Sen- 
fations ; and I am the more perfwaded of this, becaufe dijfatntP™. 
I have experienced it in a particular manner my felf.y 0 „,, 
For when I had once quite tircd and weakned my right 
Eye by looking intently for above twelve Hours toge- 
ther through a perfpeótive Glafs on a Battle betwixt two 
Armies, within a League of me ; I found my Sight fo 
afFe&ed afterwards, that when I looked upon Yellow Ob- 
jeto with my right Eye, they did not appear to me as 
they ufed to do, ñor as they now do to my left Eye : 
And, which is very remarkable, I do not find the fame 
Piffercnce in all Colours but only in lome ; as for in- 
O 3 flanee 
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ftance in Green, which appears to me to come near to 
a Blue, when I look on ic with my right Eye. This Ex- 
perience makes me believe, that there may be fome Men 
born with that Difpofition, which I at prefent havc in 
one of my Eyes, and which may continué all their 
Uves, and perhaps there are others whofe Eyes are of 
the fame Difpoíkion with my other Eye. However, it 
is impoffible, either for themfelves or any other Perfons 
to perceive it, becaufe every Body accuftom themfelves 
to cali the Senfation which a certain Objeófc produces 
in him, by that Ñame which it ufually goes by ; which 
yec being common to the different Senfations that every 
one may poflibly have, is not the lefs ambiguous. 
7. Ariftotle'i 7. Before I come to that Enquiry which I defign, <viz. 

hlfllZ what Li ? hc & and whac the Qolour of Obj^ás & which 
6 ' is the principal Defign of this Difcourfe ,* Iobferve, that 
Ariftotle has treated of the íáme Subje¿h in the 7th 
Chapter of his Second Book Concermng the Soul ; wher* 
after having faid, that Colours depend upon Light in ord|f 
to their being feen, he concludes, that thefe two Qua- 
lities ought to be explained together. And ip order to 
determine whatL/g¿/ is, hefuppofes that fome bucliesare 
¿vanjparent, fuch as Air, Water, Ice, Glafs, and fuch like. 
And becaufe we cannot fee through any of thefe Bodies in 
the Nighr, he fays, that then they are in Poiucr only tratifr 
f arenty and that in the Dzy-úmzPihey becovie aclually 
tranfparent ; And becaufe it is Light alone that can bring 
this Power into Acl, he concludes, that Light is the Acl 
of a tra?;Jparent Body as tra?ifparc?it. 
8. hís cpL 8. As to Colour, he obferves, that fince the Ob- 
fe^ffi J e & m which it is, does not apply it felf immediately to 
our Eyes, in order to iaife any Senfation in us, it muft 
firft move the Médium which is betwixt that and us¿ and 
becaufe it cannot be perceived through Opake Bodies, 
ñor can it be feen through thofe that are o?ily tranfpa- 
rent in Power, he concludes, that Colour is that which 
vioves Bodies which are aclually tranfpare?jt. 
5. That he 9. Though Ariftotle in the forecited Chapter, has not 
i?Jfy !É~ ^ earcned this Matter to the Bottom, yet he affirms, that 
fU¡ned*hat he has fufficiently explained what Light, and Colour, and 
Li,ib¡ and Tranfparency are, and imploys almoft all the remaining 
• rj * rté Part of his Difcourfe, in refuring the Opinions of lome 
Philofophers that were before him. However he adds, 
that Light is not Fire, ñor a Body proceeding from a 
Luminous Body, and paíling through a tranfparent one \ 
¡Dut only the Prefence of Fire y or any other luminous Body 

with 
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iy//¿ /Aí tra?ifpa(fpt Body. But upon confidering this O- 
pinion, I fee no reafon to be fully fatísíed with it, as if 
it could not be carried any furcher than Ariftotle has 
done, or ac leaft, thac it cannoc be more diftinctly ex- 
ptained. For it is certain, we are ftill at a lofs to find 
oüt more particularly what the Nature of tranfparent 
Bodies, and alfo what the Nature of luminous Bodies is y 
and further how the Prefeiice of the Latter opcrates on 
the other, to br 'mg its Power mto Att ; and laíl of alU 
what that is which moves a Body that is aftually travf- 
parevt. 

10. This fome of the Commentators upon Ariftotle \o.whatthe 
have acknowledged ; and though they might have had 

fome Light from what he has faid in Bis Problems, and is conccrning 

particularly from 1 the 6iñ of the Ehventh SeBion ¿ yet ^f** *"* 

they have either ovcrlook'd what he has faid in this 90Wh 

Place, or at leaft not rightly underflanding him, they 

Ipe advanced fomething which ic does not appear thac 

Wiftotle ever thought of, viz. that Light and Colours in 

the Objefts which we cali luminous or coloured, are 

Qualkki exaftly like thofe Senfations which they occa- 

íion in us and (as fome of them contend) they arife 

alfo from a Mixture of Hot and Cold, of Dry and 

Moift. And for Proof of this (befides their thinking, 

that they have Arifotle on their Side) they affirm, that 

it would be impoilíDle for luminous or coloured Bodies 

to catiíe thofe Senfations in us which we feel, if there 

were not in them fomething very like what they caufe 

us to feel j for, fay they, noching can give what it has 

not. 

11. But, befides that Ariftotle has faid nothing pofi- lx ,Th,ttthty 
tively concerning what they have advanced, Authority k*ve not ¡>rc- 
ftands for nothing, when we are inquiring after Reafons v ¿¿* hatthe * 
only. And as to what they alledge, it will appear to be * c 

only a mere Sophifm, if we refleft ever fo little up- 
on the Pain which we feel when we are pricked by a 
Needle for this íliows us, that it is not at all irnpoíTi- 
ble for an Object to be able to excite in us a Senfati- 
on which it felf has nothing of. And this is ftill fur- 
ther confirmed from henee, that two Men may fce the 
fame ObjecT: difíeren'tly, as was before obferved, I my 9 
felf feeing Yellovwdiílérently v/iih my two Eyes. 



i,The6ifiof the Eleventh SfMon) 
Where, after having propofed this 
Queftton. Why xoc cauuot Jec tbrough 
fin Ofa¡t$ 'Body* lie argües very 



much for the Propagación of L iglú iu 
ftreighi Lines.- See the Notes on the 
Utter Part of the I f ^irt. of thii 
Chtipter. 

O ^ i¿. Bac 
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12. Tbat it 12. But that which moftevidently íhétos, that it is not 
ss not trnt. at a |j ncce fr/ arv tnere iliould be any Refemblance bet ween 

the Quality of che Objeób and the Senfation ic excites, 
is chis j chac we certainly have very ftrong Seníacions of 
Red, and Ycllow, and Blue, and all other Sores of Co- 
lours, upon looking through a Triangular Glafs Pr//w, in 
which no one ever fufpeóted chac chere wasany Thing like 
the Senfation which it raifes in us. 

13. TbrAb* 13. Thac which ochers of chem fay concerning the 0 ; 
furdhy óf the Y \g[ nd \ 0 f Colours is ftill more abíiird. For what Con- 
flmeoflíe nexioii is chere becwixc che Ideas we have of Hot and 
Anítoteiians. Cold, Dry and Moift, and chofe which chey fuppofe us 

to have of Colours : If whac chey fay were true, it would 
from henee follow* that the fame Obje¿t ought to have 
as much Variety of Appearances co che Eyes, as it raifes, 
di rieren c Senfacions to the Touch ¿ which does not agree 
wich Experience : On the contrary, chere are fome Bo- 
dies, fuch as poliíhed Sreel, and Lobfters^ which whol 
heated by the Fire, acquire a certain Coiour j but Whfri 
made cold by dipping chem in Water, they do not alcer 
cheir Coiour. ) i 

14. ^ Com- 14. Leaving thercfore the Opinión of Arijiotle and 
purífm of the his Followers, concerning Lighc and Colours, let us now 
Zhht élif confider whac Part we are tq calce upon chis SubjccT:. And 
that oj Fain. Firft, Since we have no Reafon to £¿v, that che Ligbt of 

luminous Bodies is any Thing elfe but the Power whkh 
they have to produce in us that very clear and br'ight Senfa- 
tion which we have when they are before us } Why 111 ay 
wc not compare this Power with that which a Needle 
has to caufe Pain in us ? Since chen che Senfacion which 
a Needle raiíes in us, fuppofes only chat we are fenficive 
Crcatures; and noching more is required in the Needle but 
íts Figure and Hardnefs, which are alone fufficient to 
caufe a Diviíion in che Part co which it is applied : Solike- 
wife ic is reafonable to think, that the Senfation of Lighc de- 
pends upon chis, chac we are by Nacure made capable of 
thisSorcof Senfacion; and that chere is in che Pores of 
tranfparenc Bodies, a Maccer fine enough co penecrace even 
Gjafe and yet aeche fame time ftrong enough co fliake che 
, fmall Gipillamenrs of che Nerves which are at the Boctom 
of the Eye. Furcher, as chere muft be fome Agenc co 
pufli the Needle inco us, folikewifc rfiuit we think, thac 
this Matter is puíhcd by che luminous Bodies, before it 
can make any fmpreffion on the Organ of Sight. 

15. Thus 
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15. Thus 1 Original Light confifts in a certain Motion ir- w»*t 
of the Varts of luminous Bodies whereby they are capable ™j £¡¡™" n ¿ 
of pufhing every Way the íubcil Matter which filis the Tranfparency, 
Pores of tranfparent Bodies; and the Etfence of fecondary^í 0 ^^ 
or derived Light confifts in the Difpofitio?i or Tendmcy of 
this Matter to recede from the Center of the lu?m?ious Body 
in a fireight Light. Whence ic is eafy to infer, that the 

Form 



I. Original Light Secondary or 

derived Light) Original Lighc con- 
fifts intircly in a particular Motion 
pf (he Particles of the luminous Bo- 
dy i noc whereby they puíh forward 
tbat ficticious Macrer which Cartes 
ímagined the Pores of tranfparent 
Bodies to be filled with j buc where- 
by they íhake off lome very fmaJl 
Particles from the luminous Body, 
u-hich are fent forth all Ways with 
aL»ry greac Forcé : And Secondary 
eWDerivative Lighc confiíls, noc in 
the Difpofuion> but in the real Mo- 
tion of thofe Particles receding eve- 
ry way iSfci the luminous Body in 
ílreight Lines with incredible Swift- 
nefs. For if Lighc confifted only 
in Prejfure, ic oughc to be propaga- 
ted to all Diíhnces in a Moment of 
Time j which ic certainly v^oc (See 
the Notes on ^Art. 30. belo'wr) Andic 
would noc be propagaced in flreighc 
Lines, buc ic would perpecually run 
inupon the Shadow. Fot Preffion 
or Motion cannot be propaga te d in a 
Fluid in right Lines beyond an Obfla- 
cle, which ffop s par t of the Motion, 
bnt will bend and fpread every Way 
hito the yute/cent Médium, which lies 
btjcná the Obfiacle* Gravity tends 
downwardSi but the Prejfure of Wa- 
ter arifing from Gravity, tends every 
way with canal Forcé and is propá- 
gate d as readily, and with as mueh 
Forcé pdeways as downwards, and 
through crooked Paffages as throngh 
fireight enes. Thc Waves on the Sur- 
fue of fiagnaúng Water, pajfíng by 
tht fides pf a broad Obfiacle which 
ftt'ps part of them 7 bend afterwards, 
and dilate themfdves gradually into 
th: quict Water beiiind tht Obfiade. 
Thc Waves* Pulfes or Vibrations of 
thc Mr, wherein Sowids conftfi, bend 
filft though not fo tnitch as the 
Wavet óf Water- — 4nd Sotmds are 
progagated as readily through crooked 
Pipes as through fireight oves. 'But 
Light is never known to follow crock- 
ed Pajfages, ñor to bend into the 

t 



Shadow. Newt. Opticks pag. 537. 
Rays of Lighc therefore muíl be 
fmall Corpuícles íent forth from lu- 
minous Bodies with a very greac ce- 
len ty. For íiich íbre or Corpuícles 
(contrary co che Prefííon of Moción 
propagated in a Fluid) oughc co be 
tranfmicted through uniform Médi- 
ums or void Spaces in ílreight Lines, 
withouc bending i neo the Shadow 5 
as we íée the Rays of Lighc are 
cranfmitted. 

Concerní ng :hac Forcé by which 
chefe Corpuícles are fenc forth with 
fuch incredible celericy, chac they 
are carried above 7000000 of 
Miles in a Minute (See the Notes on 
Art. 30. behw.) che admirable Per* 
fon before-cited fpeaks thus. Thofe 
'Bodies which are of the fame kindand 
have the famc Vertne, the fmulíer they 
are, the Jtronger is their attraélive 
Forcé in Proportion to their Bigncfs. 
(See the Notes on Chap. xi. An. 1 y.) 
We find this Forcé jtronger in pro- 
portion to their Weight in fmall 
Magnets than m ¡argtr ones ; for the 
Particles of fmall Magnets, becaufe 
they are ncarer one another, can the 
more eafily v.nite their Forces together, 
Wherefore it is reafonablc to expee?, 
that the Rays of Light, pnce they 
are the fmallcfí of all 'Bcdies [that we 
kuow oj) fliould be fuund to have the 
ftrongcft attraélive Forcé of all. How 
firoug this Forcé is, may be gathered 
from the foüowing Rule. The ^jt- 
tratlion of a Ray oj Light, in pro- 
portion to the 6}ttantity of Matter it 
containsy is to the Gravity which any 
projecled Body has, in proportion to 
the Quantity of Matter contained in 
it, m a Ratio compounded of the 
l'clocity of the Ray of Light, to the 
Velocity of the projecledBfidy, and of 
the Bending or Curvatura of the Line 
which the Ray deferibes in the Place 
of Refracllon, to thc Bending or Cur- 
vature of the Line which the projeéí- 
cd Body deferibes ; vil. // thc Indi- 
nation of the Ray to the refraciing Su- 
perficies. 
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Form of a Tranjparent Body conGíls i in tbe Strcightnefi 
ofits Por es, or rather, that they aofs each otber all nuajs 
ivithout any hiterruptwi, and on the other hand, a Body 
is opake, bccaufe none of its Potes are Jlrcight, or if tin 
be y they are not penetrable quite through* and all vuays. 

i6.\ 



perfcies^ be the [ame as that of the pro- 
jetledBody tothe Horizon, And from 
this Proporúonl tolleü, that tbe ^At- 
traclion of the Rays of Light is more 
than xooooooooocooooo times 
greater than the Gravity of B odies en 
the Superficies of tke Earth, i ti pro- 
portion to the guantity of Matter con- 
tainedin them ; VÍZ. // Light tabes 
up abont feven cr eight Minutes in 
cominz from the Sun to the Etrth.—- 
Now, as in Algebra, vohere affirma- 
tive ggántíties vanijh and ceafe, there 
Negathe onts begin j Jo in Mecha' 
nicl'Sy where Attraclion ceafes, there 
arepulfivc Vvrlue ought to fneceed. — 
Thererore a Ray, asfoon as it i¡ foakcn 
efffrom a jhinmg Body,by the vibrating 
Motion of the Parts of the 'Body, and 
gets beyond the Reach of Attraclion, 
is driven away xoith exceeding great 
Velocity, Opticks pag. 370. 

r. In the fmighxntfs of its Pores) 
Thus lAriflotle clearly exprefléshim- 
felf. The Sight mili not penétrate 
folid 'Radies, bccaufe it can go only 
through a fireight Pajfage (this the 
Rays of Sun are an Evidente of, and 
alfo ottr not feeing any Objetfs but 
vehat are right bejc.re us ; {when there- 
fore the á'uecl Progrefs of the Sight is 
hindred by the Pores not heing all 
fireight, it cannotpafs through. 'But 
the Sight toiil pajs through Jlttid Bo- 
d:'es, becaufe the Pores are Jmall and 
fireight ; fothat it is not hindred from 
going through them. H'hcreforc Glafs 
is tranfparent though it be very th'cb j 
but apiece of \Yood is not tranfpa- 
rent, though it be very thin 3 beeaufe 
the Pores of the former are regular, 
and thofe of the latter irregular. Ñor 
dees their heing largefignify any thing 
if they be not fireight ; neither are 
rarer Bodies the more tranfparent, 
ftnlefs their Pores are fo difpofed as 
:o admit of a Pajfage* Prob. 6 1 . Se£t. 
i r. And indeed that fireight Pores, 
or rather íúch as croís one another e- 
very v/ay from allSides, are necefiary 
to a Body's being tranfparent cannot be 
doubted : But how i; can be, that not 
only G!a& and Diamonds, but alfb 
W ater, wbofe Parts are fo eaiy to be 



moved íhould ha ve its Pores ítreight, 
and eafy to pafs through from rfj 
Mides j andalJWays, and yet attbt 
íametime, thethinneílPaperoreven 
Leaf-Gold, for tvant of íuch Poro;, 
fliould exclude the Rays of Lighr ; 
is not eaíy to be conceiv'd. Whe/e- 
fore we muft feck for another Caof< 
o; OpA'enefs* 
t We muíl know then, that all Bo. 
d'es whatfoever, have in them rouch 
fewer Parts, and much more Porej 
or void Spaces, than is requifite for 
the greateít Number of Rays i' 
Light to ñnd a free and open Mi- 
fage in fireight Lines all ways \vfth- 
out running upon the Parts. Fe 
fmce Water is nineteen tú^es lighter, 
thatis, rarer than Goldlvánd Go!d 
it felf is ib rare, that it will very 
eafily, without making any Rcfift- 
anee, fúfferthe Magnetick Effluviaw 
pafs thrpugh it, and will eafily lc- 
mit Qjgrkfilver into its Pores, and 
wül aííolet Water go through it, tha: 
is, ít has more Pores than folid Partí; 
confequently Water will have aboví 
forty rimes as many Pores as folid 
Parts. And indeed you may think,Gr>!¿ 
and Water>and all other Bodies ( with 
í;reat Probability) as much rarer ífífl 
as you pleafe. For if irí conceive tht 
I articles of Bodies to be fo difpifti 
amor.gfi themfelves, that the Jnttr- 
vals, or empty Spaces betxoeen them, 
may be equal in Magnitudc lo tbetn 
all : and that thefe Particles may ht 
compofed of other Particles mmh [»ui,- 
ler, xohhh hjsve as much empty Spm 
betvoeen them, m as emals all the A/,;¿. 
nitudes of thefe fmaller Particlei '. 
iAnd that in líke mannrr^ thefe jml- 
ler Particles are again compofed oj 
others much fmaller j all xohhh togt. 
ther, are caual to all the Pores ir 
empty Spaces bstween them, and ¡i 
on pcrpetually } til! you come t o folid 
Particles, fuch as have no Pores it 
empty Spaces xoithin them. And if 
in any grofs Body there be, fi* hh 
flanee, tkree fuch degrees of Partida, 
the leafi ofwhich are folid ; this 3c 
dy rvitl have feven times more Pora 
than folid Parts, But if then ht 
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16. I doubt not but that this Opinión will be cíleem- 16- a Con- 
ed a Conjeture only. But if ic fliali afcerwards be made f,^'^" / 
appear to have in ic all rhe Marks of Truth, and that a*r¿ ^ 
all the Properties of Light can be deduced from it : I 

hope that That which at firft looks like a Conje&urc 
will be then received for a very certain and manifeft 
Truth. 

17. And firft, that we are fitted by Nature to per- l7 , Th«t we 
ceive what we cali Light, though there were nothing are fitted to 
that bore any Refemblance to it without us 3 we have p ¿ r "¡™ 

a very convincing Experience : For if, when it is the * ' * 
Darkeft that can be, w r e rub our Eyes in one particu- 
lar raanner, or íf by chance we rcceive a very hard 
Blow upon thetib fo that the internal Parts of che Eyes 
are very much íhaken by the Blow, we fee Light, and 
very bright Sparks, which ceaíe as foon as the Motion 
ceafes. 



f A fuch degrees of Par tic Ies » the 
ItaT °f which are folid, the 'Body 
vtill have fifteen times more Pores 
than fclid^arts. If there be five 
Degrees, 'Body will have one and 
thirty times more Pora than Parts. 
If ftx D egrecs , the "Body will have 
Sixty and three times mor e Pores than 
fo!id Parts, *nd fo en perder tnally. 
Newt. Opt. p. 143. 

The Realon therefore vfiy fome 
Bodies are Opake, is not the want of 
Pores which are pafl'abie on every 
Side in ftreight Lines j but either 
the unequal Dcnfuy of the Parts, or 
the Lar^enefs or the ¿ores» either 
filled vita other fort of Matter, or 
elfe empty ; by which means the 
Rays ot light in paíling through, 
are perpecually bent backward and 
forward by innumerable Rf fleclions 
and Refra&ions, cí 11 at lalt tliey hit 
upon the Parts thcmfelvesof the Bo- 
dy (See the Notes below on Art. 35.) 
and ío are wholly extinguiíhed and 
lofh Henee it is, that Cork, Paper, 
Wood, &c. are Opake j and Glaís, 
Diamonds, &c. traníparent. For 
in the Confines of Parts that are 
alike, and of equal Denfiry, as the 
Parts of Glafs, Water, and Diamonds 
are, by reafon of the equal Attra&i- 
on on all Sides, there is no Reflexi- 
ón or Refracción j and therefore the 
Rays of Light which enter the firft 
Superficies of thefe Bodies eafify go 
on (except fuch as chance to fall 
upon the folid Paits, and are extin- 



guiíhed. Sec the Notes en Are. 35-, 
below) in a right Line through the 
whole Body. But in rhe Conhnes of 
Parts which are very unequal in Den- 
íity, fuch as the Parts of Wood or 
Paper, compared wicb each other, or 
with the Air, or empty Space in 
the larger Pores of them, the grear- 
eft Reflexions or RéfracUons are 
made, becaufe of the unequal At- 
tra&ion ; therefore the Rays can by 
no mean.': país through fuch Bodies ; 
but are perpetually feer.t backward 
and forward, and at hit loír. That 
this Dtfcovtiutiityof Parts is the prin* 
cipal Caufe of the Opacity oj 'Bodies, 
will appear by cvttjtdtring that O- 
pakc Subflances become tranfparent, 
by fiiling up their Pores with any Sub- 
flanee of equal, or almofl equal Den- 
fity with their Parts, Tina Paper 
dipp'd in Water or 0/7, the Octilus 
Mündi brone Jicepcd in Water , Lin- 
nen-Cloth oilcd or varnijhed, and 
many other Subflances foaked in fuch 
Liqnors as will intima tely pervadt 
the Uttle Pores, become by that means 
more tranfparent than othcrwife ; fo, 
on the contrary, the mofl tranfparent 
Snbflances may by evacuating their 
Pores, or feparating their Parts he. 
rendered fufficiently opake, as Salts 
or wet Paper, or the Oculus Mundi 
Stone, by being dried, Horn by bje'wg 
feraped, Glafs by being redneed to Pow 
der y or otherwife flawed ,-and Water 
by being formed inte many fmall jB«¿- 
blcs- become Opake. Newt. Opt.p.224. 

x8.Fur- 
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ñas provcd 
bcjorc. 



JO. That Itt- 
minons Ho- 



18. That 18. Further, That there is fucha Thing as fubtil Mat- 
thtnis jucha tcr w hich penetrates che Pores of tranfparent Bodies, the 
3 (er 9 DifpoGtion of which to recede from the Center of the 
iáminous Body in ftreight Lines, may here be called 
fecondary or derived Light, has becn íufficiently proved 
before, v;hcnwe Hiewed the Neceílity of the fecond Ele- 
ment and we may venrure to affirm, that noneof thofe 
Things would come to pafs without ir, which we have 
before obferved to come to pafs, when we explained thofe 
Motions which are ufualiy afcribed to the Fear of a 
Vacuum. 

19. Nothing further remains, but to íhow that lumi- 
nous Bodies do adually pufh this Matter every Way; 

&sp"fl> *Ms w hich they wiil be foundtodo, if it betrue, that'the Parts 
Wajs'laud are vei 7 fofaU* anc * vei 7 rnuch agitated. Let us thcn c» 
tchat it h amine all the luminous Bodies that we know, and fee if 
that Fíame t ^ Q p arts 0 f w hich they are compofed, be not as fmall, and 
as muchagitated a»we fuppofe. And tobeginwich Flan*. 
It has been already fo plainly dcmonftrated, that itffi 
compofed of Parts very ímall, and which move with 
the greateft Celerity, that it is fuperfluous to fay apv more 
about it. 

20. Wc fee alfo, that there arifes very bright Sparks ur> 
on ftriking a Flint againft Steel, or tu-o Ftmts againft each 

S ' arkS nrikín 0Cner ' or an l n d tan C a?;e againft ^.common o?ie> or by 
7r™bbing" Z ftrokeing the Baek of a Cat in the Bark, when the Wea- 
erve hará 3o- c ' ner j s ¿ T y an d co ld, ' and in a Multitude of other Things. 
faYottu The Caufe of all which, is only this, that fome of the 
Particles of thefe Bodies being entangled between others, 
when they are ftruck, acquire in flying ofT, a Motion like 
that of Fíame, by which they in like manner pufh forward 
the fmall Globules of the fecond Element. 
¡.x.ncCanfc 21. There is fome fort of rbitén Wood, and of F\¡l?eu 
of thefinning r ^hen they begtn to be corrupted, which ílune very bright. 
l'riií/Now a Body cannoí putrify or be corrupted, but by the 
fome Ftfhes Motion of its Parts, fome of which fly off (as is evident 
that aje cor- j n rotten Wood, from the Largenefs of its Pores, and 
from its Lightnefs, which render it different from what 
it was before ¿ as aCoal, and the Wood out of which it 
is made differ from each other.J We muft own thereforc. 



; o. Whence 
it ¡s that 



r. ;4nd tn a Multitude of ether 
T¡-.i,}rs) Thiis lík'ev/ife jímber rub- 
b<-d very hard in the Darle; g*/YK 
Jtfoer Ihaken in a f'acuum , and a Glajs 
óút ct which the Air is exhauíted, 
ú k be lurned round very ouick and 



rubbed, will /bine bright, notbyim- 
pelling or preífing upon the i'arrir 
cíes oí the fecond Element, for there 
is- no fuch Thing j but by fefldíng 
forth fmall Partióles which are the 
very Light ít feif. 

*9| 



22. Of the 
Light of 
Glove-worms, 
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thac the Motion of che Pares which we fuppofe in lumi- 
nous Bodies, 1 is to be found here alfo. 

12. It is not ib eafy to tell certainly, what fort of 
Motion thac is, which makes fome Worms and Fiies to 
fhine in the Dark : However ic is very probable, tbat 
fome íbrt of Matter is exhaled ouc of thefe Infects, like 
the Sweat of other Animáis, and chac chis pufhes the 
Matter of the fecond Element ; and chis is confirmed 
from henee, that they ceafe co íhine as foon as chey 
are dead. 

23. The Sun and the Stars are the moft luminous Bo- 23. of the 
dies of any that we know ; but by reafon of their great ^k ht *f the 
Diftance, it is impoflible to make appear by any Experi- ¿££ñi 
ments taken near them, thac all their Parts are in Moci- 
ón ; all chac we can affirm, is only chis, chac we do not 

obferve any Thing co che concrary : And íince chey pro- 
duce che íame Effecls in us, chat Flame^does, we 
okght to think, that they refemble it in that by which 
tlile EfTeóts are produced, íriz¡, in che Moción of their 
Parts. 

24. 3(|¡t were true ? what they fay of a Carhuncle and i^.rhat & a - 
1 Diamond, viz. that they íhine in the Dark I íhould 

freely own, thac I am miftaken in all thac I have faid ¿hl?o,"yrt- 
abouc Light j for there is no Probability, that Bodies ib lateof dCar- 
hard, íhould be con?jpfed of Parts which feparacely are ^p^™^ 
in any Sorc of Agitación. Buc ic is cercain, chac thefe ' on 
are only idle Stories, cold without any Proof, and receiv- 
ed by credulous Perfons, for I have often times experien- 
ced the contrary my felf. 

25. Tistrue indeed, that a Diamond fhines very bright 25-. mat 
in a darkifh Place ; but the Reafon of this is, becaule it ?**.Bri¿kt-^ 
isfocut, that che Sides refled all che Lighc which they 7mnd? 9 £ im 
receive cowards the fame Part, as fhall be more fully fifis in, 
explained * afcerwards, when we come co treac cf the * Scfí - 4^ 
Refraftion of Lighc. 

26. We havelacely had an Account from E?igla?id, thac a ¿, C f rhe 
1 fome Diamonds rubbed in che Dark, have fhined fo of a 
bright for a fliort time, that a Word or two might be £¡2^ 
read by Light of them. I have not obferved this in any rubbed. 



I . /; to be fotmd here alfo.) The. 
famous Mr. 'Boy/e made an Expcri- 
nient of chis Matter, which is very 
well worth caking nortee of. He 
put a picce or roteen Wood into the 
Air Pump, which was in a Mannerex- 
tinguifhed and ceafed to íhine, when 
the Air was exhauíted : buc upon let- 



tíng the Air in again, it feemed to be 
newlighted, and fhined as before. See 
the Philofhphisal Tranfaüi N:tr»b. * i . 
For this was true Fíame, and like 
all other Fíame cannoc be preferved 
withouc Air. 

2. Scme Di 'amonas rubbed in the 
Dark) See Are. 20. above. - • 
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Diamonds that I have cried j however it may be truel 
without contradiíting any Thing that I have hitherto 
wrote. For the Rubbing may raife fome Agitación, _ 
noc in the Parts of the Diamond, yet at leaft in fome. 
Matter contained in the Pores of it, which continuing ic 
Motioninthe fame manner as the Fíame in the Pores o:' 
a burning Coal, may for fome time pufli the fecond Ele- 
ment which is all round it, and difpofe ic to raiíe a fmail 
Senfation of Light. 
7. of the 27. Though we have no Jewels which íhine in the 
Darle, yec we have a Stone that is truly luminous : Tbii 
Stone was accidentally found by an It alian Chymifi neai 
Boulogn in a hollow Place caufed by a Torrent. After 
having put it into a Fire for fix Hours, he took it out, 
and let it cool j and whenithad been expofedto the Ligb: 
of the Ai^br íbme time, upon carrying it afterwards in*. 
to the D?rk, he firíl perceived it to iook like a Fire- 
Coal covered over with a few Aíhes. I have feen fafc 

fe: 



Boulogn 
Stone, 



18. The 
Reafon of 
this Stone 1 $ 
Jhining, 



19. kA Con- 
firmmion 
hereof 



íhine near half a quarter of an Hour, after which 
Light vanifhed, but by expofmg them to the Light of the 
Air for a íhorttime, wecould make them Ihine flCin when 
we pleafed. 

28. TheReafon hereof very probably is, that the Fire 
has made this Stone extremely porous, ib that among the 
Parts which are almofi: wholly disjÉÍned from each ocher, 
there may be íbme 1 ío eaiy to be put in Motion, th3( 
the Light of the Air alone is capable of agitating them; 
and they may be ib difpofed to recain this Motion, cha:" 
they may keep it after they are removed from amongñ 
the luminous Bodies, which put them in Motion ; and 
this is confirmed from henee, that wh^n this Experimem 
isofeen repeated, theie Parts exhale, and the Stone quite 
lofes its fliining Quality ; which Quality cannot be prefer- 
ved above rbur or five Years, though the Stone be 
carefully fhut up in a Box, where no Light can come 
at it. 

29. For a further Confirmation of what has been fai<j> 
we may obferve, that if this Stone be kept too long k 
the Fire, or though ic be kept in it but hx Hours, ye; 



I. So eafy to be put in Motion) 
In much the lame manner may che 
Phofpkcms be accoumed. for , (the 
manner of preparing ir, is ax large 
explatned by the famous Mr. Boj/e, 
to whom 1 refer you,) tur it is 
very probable, thac lomeíulphureous 



Parts of the Uriñe, prepared pver a 
very hoc Fire, are ib vohuile and eafy 
to be puc in Motion, that they are 
curned into a kind of Fíame, by thi 
Agitation of the groílcr, or pcrhapi 
oíibe finer Air. . 
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if thc Fire be very hot, all the Parts of it which cannot 
refift the Fire, may be carried ofF, and then the remain- 
ing Parts may be ib heavy, as not to be íhaked by the 
Lighr ; in which cafe the Stone ought not to íhine, and 
fo vve find by Experience. 

30. Having thusfhown theTruth of thofe threeThings 30. Tkat 
which comprchend the Whole of our Conje&ure, about *" ¿ f* 
Vriimtive or Origmal Light, conccrning what they cali udinTlio- 
fecondary or derivative Light, we obferve firft j that be- memtoaii 
caufe it does not confift in the adtual Motion of the fub- Di J Uil > cs - 
tle Matter whiíh filis the Pores of tranfparent Bodies, buc 
only in the Tendency or Difpofition which chis Matter 
has to Motion ; it neceflarily follows, that luminous Bo- 
dies> be they never fo diflant, ought to propágate their 
Forcé, and 1 to affe&our Senfesina Moment of Time; 
becaufe the Matter which is puíhed, being extended eve- 
ry way without Interruption, like a very long Stick ; the 

I' minous Body cannot puíh forward the neareft Part of 
bbut at the famc time it muft impelí the furtheft Pare 
likewife. t 

3 1 - % c perhaps fome may think, that this Train of }l- ^4 d;/. 
Matter which is extended from one Point of the íumii fitnUfaUut 
nous Body, to a Point of the Obje¿t which ic iílúqu-^^^^ 
nates, and which is called a P^ay of Light s may more pro- Ligh^* ° 

5erly be compared trva Thread than to a Stick, becaufe íes 
'arts are not fo firmfy connedted together, as thofe of a 
Stick are ; and fo it may be conceived, that as we can 
move one end of a Thread, without moving in the leaft 
the other End, fo the luminous Body may impel the Mat- 
ter of the fecond Element to which it is applied, with- 
out neceflarily continuing that Impreflíon to any great * 
diftance. However, if we confider, that the World is 
full of Matter, and that a Ray of Lighc is always lur- 
rounded by a great many others, which hinder it from 
bending as a Thread does which is not furrounded 
by others, we fliall be of Opinión, that every Ray of 



I, To ajfcfl our Sen fes in a Mo- 
mtnt) Itappearsnow from the Phc- 
nomena of Jnpitcr's Satellices, a hich 
gee into the Shadow of Júpiter a 
Httle fooner than they ought co do. 
when rhe Earth approaches towards 
Júpiter j and on the ocher hand, 
come out of the Shadow a lktle la- 
ter than they ought to do, when 
ikz Earth depares from Júpiter (as 
many eminent Aílronomers haveob 



ferved) that Lighc (which is a real 
Body) is not propagated in a Mo- 
ment of Time* but take.M>p abouc 
íéven M'nutesin cuming from the 
Sun to the Earth, which is about 
yoo^cooo of Miles (See Nsnt. Opf. 
p. 25-2.) What íurpriiing Tiúrgí 
folio w from Lights not being pro- 
pagated in a Momcfit, buc in a.certaio 
S'pace o( Time, You ipay íée in tht 
Nota on Par til. Ch. xxv. Art. 3. 

Lighc 
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Light 1 ougbt to propágate the Forcé of the luminous 
Body in the fame manner, as if it were as íliffas a Sticíc. 
Innata 32. Inorder to explain what is difficult in this Matter, 
B>dy may l eC us compare this Adion of the íecorid Element which 
{5S«» "hrT tranímits Light, to the Adion of Water contained in a 
An interme- long thick Tube ílopped at thelower End.; and then let 
díate LiqnoT. us coníider^ that all the fmall Threads of which this grofs 
Column of Water is compoíed, do every one in parti- 
cular prefs wich its whole Weight upon the Bottom and 
that if we pour in never fo lítele Oil 5 it will prefs 
upon the Boctom in the fame manner as ¿f we had poui% 
ed it upon a ftiff Stick. 

33. That to 33. If this Compariíbn does not feem juft> becaufe in 
*A 9 ahnitU 5 tflis ^ ní ^ ance the Water is contained in a VeíTel ; take 
mt necefxry another : Suppofe the Surface of the Earth, inftead of 
the Licuor being unequal and rough as it is now, were round and 
tliltd¡n7ñy f mool:ri > and imagine it to be covered all over with Wa- 
Vcffd. ter to a certain Pleight ; then would every Point of the 

Earth's Surface be preííed upon by the whole Weight Á 
the Thread of Water which correfpends to it j now com- 
pare the Adion of the Ra/s of Light to the Adion of 
this Water, and you will find, that they are </^'able of 
ading in the fame manner, as if they were as ftiff as a 
Stick. 

34. Why the 34. It is true however, and muft begranted, that there 



A&hn of 
Light grotos 
weaker, the 
more Aijlant 
thelum'mons 
'Body ti. 



Tab. IV. 
Fig. 3. 



is fome Difference between thefe lüto Things : For the 
Threads of the Water approach nearer and nearer to each 
other, and tend to the fame Centén whereas the Rays of 
Light go from the Cencer and fpread themfelves towards 
the fpherical Superficies which we may conceive al! 
round them : But this Difference will only be of ufe, to 
fhow us the reafon of a very remarkable Property of 
Light; which is, that the Impreffion of the luminous Bo- 
dy does not come entire to the Objed; but is weaken-- 
ed and diminifh'd a little, according as it fpreadsit felf, and 
proportionably to its Diftance from the Center of Adion. 
In order to explain this, let us fuppoíe the Tube ABC, 
which grows wider towards the Top, to be filled wirh 
Water as high as DE, and that afterwards with a Sy- 
ringe we put as much Water in at the End A of this 
Tube, as will fill the Space AFG, which is of a conside- 
rable Height, but of a fmall Breadth. It is certain, that 
this Addition of Water, will raife up the W ater at HI a 



1 . Ongl. t to propagóte the Forcé) 
To propágate ít iriueed, but not 
xu ílraigtu Lines, as Light is really 



propagated. See the Notes cnArt. i;. 
akove* 

littfc 
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litcle? but that it will be fcarce fenfibly raifed at DE. Now 
this explains the Nature of Light perfe&ly well. For as 
we cannoc fay that the Water ac DE is noc raifed at all, 
but only that it is raifed but a very little : So we may , . 
conclude, that the further the Rays of Light are diftanc 
from the luminous Body, the weaker they are ; which a- 
grees with Experience. 

35. Now as we are certain, that a Body in Motion al- 
ters its Determination when it meets with another Body 
that refifts it : So likewife we may conclude, that Light, 
when it falls 'upon the Surface of afolid Body ought to be ™f{¡í to d bG 
turned back or refle&ed. Thus for Example.» if the fmall n ^ ' 1 
Globules which are in the Line CD reprefent the Parts 
of the fecond Element compoíinga Ray of Light, which 
falls upon the folid Body AB, its AíHon ought to be con- 
tinued towards E, along the Line DE, in fuch a manner, 
as that the Angle of 'Reflexión BDE ought to be equal 
to the Angle of hzcidence ADC, that is, this A¿Hon ought to 
propagated in thefame Lines that the Glfcbule Cwould 
'fcribe, if it were alone, and moved in the Line CD : 

For 



,3* Why 
Light mcct- 
' ig with a 



Tab. IV. 
Fig. 4. 



I. Upon the Sur face of a folid 'Body) 
The Reflexión of che Rays of Lighc 
is caufed, noc by fallí ng upon che 
Pares chemtelves of che -¿flecling 
Body, buc by a cercain Power equal- 
ly diffufed all over che Surface or the 
Body, whereby ic acts upon che Ray 
to aetraét or repel ic, voithont imme- 
diate Contad j by which fame Power 
in otherCircumüances the Ray is re- 
frafted ; and by which fame Power 
it is ac firíl fenc fonh from che lu- 
cid Body i .as che fore-ciced admira- 
ble Períonhasdemonílraeed by many 
Argumencs. 

i. Piough chofe Glafles which we 
cali plain and polifiied, do indeed 
appear to che Eye to have a fmooch 
uniform Surface j yer in reality, (fince 
polifhing is nothing elfe buc wear- 
mg away and breafeing che Procu- 
berances of che Glafs, wich Sand, 
Putey, or Tripoly) cheir Surfaces are 
very far from being plain and fmooch ; 
Now if che Rays of Líghc were re- 
fle&ed by impinging on che folid 
Pares of che Glafs, their Rcflexions 
could not be ib exacl: and regular, 
as we find they are ; nay, the Rays 
ought to be difperfcd all Ways, al- 
moft as much by the beft polifiied 
Glafs, as by the rougheft. Su Newt. 



Ií. If the red and blue Rays 
which are feparated by a Prifm [the 
manntr of doing which, See in the 
Notes on Art. 6y. below.) be all of 
chem caft on a íecond Prifm, in íúch 
manner, that they are all alike inci- 
denc uponici che fecond Prifm may 
be fo inclined co che incidenc Raysx 
chac chofe which are of a blue Colour, 
íhall be all reflefted by ic, and yec 
chofe ofa red Colour (rhough falling 
with che lame Obliquicy) preccy co- 
pioufly tranfmieced. Now if che Re- 
flexión be cauíed by che impinging 
of the Rays upon the Pares oF che 
Glafs j how comes ic 10 pafs> chac 
when all che Rays rail wich che fame 
Obliqutty, che Biue fhould wholly 
impinge on che folid Pares, fo as co 
be all reflected, and yec the red find 
Pores enough in the fame PJace to 
be in a greac meafure cranfmitced ? 
Pag. 239. 

III. Where cwo Glaflé? couch one 
anoeher, there is no fenübie Reflexi- 
ón, and yet there is no Reafon why 
the Rays ihould noc impinge on che 
Pares of Glafs as much when con- 
ciguous co ocher Glaís, as when con- 
eiguous to Air. Ibid. 

IV. When the Top of a Water* 
bubble, made by the worlting up of 
Soap and Water, by ths cominual 

P fub- 
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For ic is evidente chai the Giobule D ought to have a 
Tendency, and to be diípoícd to go vvhcre it would really 
go, if its Power tuere put into acl. And íince this Gio- 
bule, upon meeting with the Body AB, would neüher go 
towards G 3 ñor towards H, but only tovvards F¿ itmuft 
be allowed; chat it is the Giobule F only which is impcl- 

led 



Tubfiding and exhaling oí the Water 
grows very thin ; there isnomani- 
jreít. Reflexión, noc only ac the leaít 
Thickneflé.*, but alfo at many other 
Tbickneflea of the Bubb!c> wbich are 
continually greater and greater ; and 
yec i n the Superficie* oí che thi nned Bo- 
dy, where itisof any one Thicknefs 
rherc are as many íolid Pares for the 
Rays to impingeon as where it is 
cr any other Thicknefs. Ibid. 

Y. Ir the nul and blue Rays fe- 
parated by a Prifm [the numuer of 
áotng rvktch, as reas jaid b(forc> jm 
tyjoy fee in the Nota on Art.65. 
hxc) beafterward caft diftir.ctly and 
fucceiliveiy upon a thin Piate of 
any cranfparcnc Matter, whoíe Thick- 
nefles grpw continually greater and 
greater (fuch as a Píate of Air con- 
tained bctween a plain Glafs, and a 
Glafs that is a little gibbous, fueh as 
the Objecl-Glafs of a ¡ong Telef- 
cope) this Place in the -very jame 
Pare of ic will reflect all rhe Rays 
thac are of one Colour, and tranfrnit 
allthoíó thac are of another Colour; 
mdijjcrent Pausohc, it will cranfmic 
Rays of the fame Colour ac one 
Thicknefs, and refleér. chem at ano- 
ther, and chis by innumerable Firtí. 
¿sow ic is noc any way to be ima 
gined or conceived, thac ic can fu 
happen by chance, thac in the very 
fame Pare of the Place, and with the 
very fame Obliquity of 'che Rays, 
all che Rays thac are of one Colour 
íhould impirge upon che folid Parts, 
and all che Rays thac are of another 
Colour íhould hit upon ihe Pores 
only ; and thac in dijfeient Parts of 
the Píate, in one Place the blue 
Ray« íhould all ímpinge upon the 
Parts of che Body, and che red Rays 
mn all into the Pores; and in ano- 
ther Place where the Piare is a lírrJe 
thicker or a Hiele chlnner, on che 
concrary che blue Rays only fhould 
run all inco the Pores, and all che 
xed Rays impinge upon the Parts. 
fag. 240. 

VI. In chePafláge of Light ouc 
.OÍ Glafsinto che Air there is aj<eflexi- 



on as ilrong as in irs Pafláge our 
of Air into Glaís, or rather a lítele 
ílronger, andby many degrees ítron- 
,eer than in íes Pafíage ouc of Glafs 
into Water. And ic íéems noc pro- 
bable» chat Air Ihould have more re. 
flecYmg Pares than Water or Glafs. 
But if thac Ihould polfibly be fup- 
pofed, yec ic will avail noihing, for 
che Reflexión is as ilrong or ftronger 
when all che Air is removed from 
the further Surfacc of the Glafs, as 
when ít isadjacent to it./>. 237. Now 
if any one íhould imagine accociV 
ing to the Opinión of Cartes y MI: 
the íubtle Matter at the funher Sur- 
face of the Glaís is denfer than any 
other Matcer whatfoever^hid upon 
that Account more ilrong co reflect 
íjighc chan any other Bodies i be- 
fídes thac we have befure demon- 
ít rated thac thac Matter is only a ficli- 
c»ous Tfóng i and thac if we Ihould 
allow rm5f Matter, and its Power co 
reflect Light, che Lighc could rqi be 
propagated by ít at the Beginning, 
ouc muíc immediately be all refie&ed 
Oack upon rhe lucid Body as ibón 
as it is íenc forth from ic i bciides 
ibefe 1 íáy, he will be convinced of 
rhe Falfity of this Fiction by the 
following Experimenc. 

VII. If Light in ics'^aífage out 
of Glafs inco Air be incidenc more 
oblíquely chan at an.Angle of 40 or 
41 Degrecs, ic is wholly reílecled, 
if lefs obliqucly, ic isingreac mea- 
fure tranfmitted. Now ic is noc to 
be im3gined, thac Light, ac oneDe- 
gree of Obliquicy, íhould meet with 
Pores enough in the Air to iraní- 
mit the greater Pare of it j and at 
another degree of Obliquity Ihould 
meet wich noihing buc Pares to re- 
fle& it vholly j efpecially, confider- 
ing, crvác in its PalTage ouc of Air 
into Glafs, howobliquefocverics In- 
cidence be, ic finds Pores enough in 
che Glafs, to cranímit a greac Paít or 
ic. If any Man fuppoíe, thac Je is 
noc reflecced by the Air, buc by che 
ouemoft fuperficial Parts of the Glaft, 
thac will appear to be falfe, by ap- 
pljino 



Chap. zj. of Natural Philosophy. 211 / 



led by ir, and which receives its Aítion. And this is 
confirmed by Experience. For when the Light falls up- 
on the Surface of any Opake and íblió Body, as Gold or 
Steel, we fee its Rays are reflefted, and the Angle of 
this Reflexión is equal to the Angle of bicide?ice. 

36. Now this being fo in one folid Body 3 fuchasGold i¿.Thatthcre 
br any other Metal ; as it is a general Truth 5 it ought Xot r ^ t ^Q 
extend to all Sorts of folid Bodies, and the Light ought but rejica 
to be refledted in Angles equal to thofe of their Incidence. ^¡\f ayi °f 
Wherefore lince the Poresof twotranfparentBodies which * g 
touch each other, cannot exaflly anfwer to one another ; 



plying Water or Oil behind fome 
pare of che Glafs inftead of Air. 
Forfo ina convenienc Oblíquity of 
the Rays fuppofe of 45 or 46 De- 
grees, at which chey are all refle£ced 
where the Air is adjacent to the 
Glafs, they will be in gnac mcifure 
tranfmittcd where the Water is ad- 
S^acent to its which argues 3 chac their 
^leflcxion or Tranímiilion depends 
on the Conítitution of the Air and 
WatM^or Oil behind the Glafs, and 
not oiWhe ftriking of the Rays up- 
on the Farts of the Glafs, viz, that 
the Rays are noc reflc&ed till they 
get to the further Surface of the 
Glafs, and begin to go out of it : 
For if when they are q^ng out of 
it, they fall upon Oil or Water, 
they go on, becaufe the AttracYion 
of the Glafs is almoft ballanced and 
rendred inefTeétual, by the contrary 
* Actra£tion of the Liquor that fticks 
to it. But ir" the Rays, which go out 
of che further Superlicies, go into a 
V.iam/7i3 which has no actraítíve 
fcorce, or into Air which has very 
ücile, and cherefore cannot ballance 
the AttracYton of the Glafs, and ren- 
der *'t incfTe&ual; then theattracYion 
of the Glafs refle&s chcm, by draw- 
ing and bringing them back. And 
this is ftill inore evident, by laying 
together two Prilms of Glafs, or two 
ObjecV Glafles of very long Telef- 
copes, the one plain, the other a 
üttle convex, aud fo comprelling 
them, that they do no t fully touch, ñor 
are too far afunder : For the Light 
which falls upon the farther Surface 
of the firft Glafs, where the Inter- 
val between the Glafles, is not above 
the Ten hundred thoníandth pan of 
an Inch, will go through that Sur- 
face, and through the Air or Vacunm 
between the Glafles, and enter into 
the íecond Glafs. Buc if the fecond 

p 



Glafs be taken away, the Líghc 
which gocs out of the fecond Sur- 
face of che firft Glaís into rhe Air 
or Vacunm that is between the Glaf. 
fes, will not go on forwards, buc 
turns back into the firft Glaís, and 
is refle&ed. From whence it is 
evident, that the Rays are drawn 
back by che Power of che firft 
Glafs, there being nothing elfe 
to turn them back. p, 2.38, and 
347. And henee it is alfo maniíeít, 
as was before oblerved, that the 
Rays are not reflected by any fub- 
tle Matter or iEther, becaule that 
Matter oughc to refleci them not ac 
alJ the leís, when the fecond Glafs 
is fo placed as noc cunte to touch the 
firft, chan when ic is quice caken 
away. 

Laftly* lf any one íhould ask ; 
becauíe we have aferibed the Reflexi- 
ón of Rays to the Acción of the 
whole Superficies of Bodies» with- 
ouc ímmediacely couching them ; 
how ic comes to pafs, that all Rays 
are not reflefted by all Superficies ; 
buc while fome are refle&ed, ochers 
are refraéted and enter in : This ex- 
cellenc Períbn fiiows, cha: chere are 
certain Vibrations (or íome fuch 
kind of Propcrty) both in the Bo- 
dies chemfelves, and in the Rays cf 
Light, imprefled upon the Rays, 
either by the AéYion of the Body 
which emics them, or by the Acci- 
ón of íbme other Bodies ; whence 
ic comes 10 pafo that thofe Rays, 
which are in thac Pare of tlnir 
Vibration which confpires with the 
Moción of the Parts of the Bcdy, 
enter into the Body, and are tra^í- 
mitted by Refracción •, and thofe 
which are on the other Part of their 
Vibration, are refleíted. Sel A¿wr. 
Opt. 2.*5S- 

2 and 
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and therefore many of the Pores, of Air for inftance, may 
m¿et with che folid Parts of Water, Glafs, or Chryltal ; it 
is impoffible, but that tranfparent Bodies muft: reflcdt 
fome pare of the Light vvhich falls upon their Surface ; and 
they muft refleft ib rpiích the more, as the Rays fall 
more oblique, becaufe in that Pofition they meet with 
more of the iblid Parts of the tranfparent Body upon which 
they SSL 

37. How the 37. Let usnow confider, what will happen to Rays that 
• r^'jtd P a ^ s ouc °^ one tran *P arcnc Médium into another, upon 

as they%lf s whofe Surface they fall obliqucly. We forefee 1 that they 
otu of one ought to be rejraéíed agreeably to what was faid before 
M¡átmh!to concerning Refraction, becaufe thefe tranfparent Bodies 
awthcr. being of a different Nature, the one may afford an eafier 
Paííage to the Light than the other, and fo the Rays óught 
to be lefs inclined, or nearer to the Perpendicular on that 
Sidc which more eafily admics them. 

38. Thchar* 38. Ñor are we to thirik, that a tranfparent Body will 
der a tranf- afford ío much the eaíier Paffage to Light, by how muc$ 
T is!füLuhthe r ^ e eafier it yields to other grofler Bodies which make 
eafier mil the Way for themfelvcs, by removing its Parts : J^£; the 
tbnu'hii' concrar y : F° r as th$ PaíTages for Light are already made. 



I. That thty ought tobe nfrafled) 
The Rays are réfatfted, not by fal- 
ling upon the very Superficies or* Bo- 
dies, but without im mediare con- 
tado, bi¡: that very íjme Power by 
which they are emitted or reflj&ed, 
exérting it felf difarendy in diflfe- 
rent Circumíhnces j as may be de- 
moHílrated by (he fime Arguments 
as were before made ufe or* about 
Refle&ion without Contaét j and alio 
by the following-ones. 

1 . "Becaufe when Light gees out of 
Glafs luto Air, as cbliquely as it 
can pnjfibly do, if its Incidente be 
made ftill more obligue, it becomes 
totally rejlefled, For the Power of 
the Glafs, aftér it has refraücd tbe 
Light as oblic¡nt\y as is pof/ible, if 
the^ Incidente be made flill more 
obliqne, becomes too flrong to let 
any of its Rays ¿o thro;igh y and 
by confe<juence canjes total Reflex- 
ión s. 

z. 'Becaufe Light is altérnate!) 
refiecled and iranfmitted by thi'n 
Vlates oj Glafs for many Sncccjfí- 
ons accordingíy as the Thicknefs oj 
the Píate increafes in an arith- 
metical ProgreJJlon. For here the 
Thicknefs of the Glafs determina, 



whether that Power by which Glafs 
aels tipon JLight Jhall cauft it to be 
rejlefiedy fttffer it to be iranf- 
mitted, 

3. 'Becaufe thefe Surfaces of tranf- 
parent 'Bodies which have the great- 
efi refraéling Power, rtflrcl .the great~ 
efl quanúty of Light. Newt. Op:. 
p. 244. 

4. Becaufe, although the Forces of 
Bodies io refleícand refract Light, are 
very nearly pror>ortional to the Den- 
fities or the íame Bodies s yec 
uncluous and fulphureous Bodies 
refract more than others of the 
fame Denfity. For the Rays act 
with greater Forcé upon thofe Bo- 
dies to íec them on Fire, than they 
do upon others; and thefe Bodies 
a£t upon the Rays again with 
greater Forcé by mutual Aceración 
to refract them. p. 245-, &c. 

Ltiftly. Becaufe, not only the Rays 
which are iranfmitted through Glak 
are refle&ed ; but alio thofe which 
are near the Excremities of it in 
Air or in a Vacnum, or even thofe 
which are near the extreme Parts 
of any opake Bodies (as the Edges 
of Knives, &c.) are bent by the At- 
tracTion of tbe Body. 2^3. ó-c. 
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it can move fo much the eafier as the Parts of the Bo 
dy through which ic paíTes, are more difficult to be puc 
ouc of their Places ; becaufe ic is the iefs Hable to lofe 
its Motion in pafíing ; in the fame manner as a Bowl 
vvill run eafier upon the firm hard Ground, than upon 
íbft Ground, or upon the Grafs. And thus as Water 
is in fome Senfe harder than Air, and Glaís harder than 
Water, and Chryftal harder than Glafs, it follows, 1 that 
Light ought to país more eafily through Water, Glafs 
and Chryftal, than through Air ; and its Rays ought to 
be lefs inclined, or to approach ncarer to the Perpendi- 
cular in thefe Bodies than in Air. 

39. This may be tried many Ways ; I vvill fliow you ^.An £. v , 
one that feems to me very evident. I cauíed a Braís ^^"/¿C 
Box ABCD to be made, with a Cover to it of the m aSJJghtin 
fame Metal. The Bottom BC was a Piece of Ventee p«Jpng ont of 
Chryftal, under which I glued a piece of Paper, with fjj™* 
feveral Marks made uponitat Pleafure. I expofed this Box Tab. iv. 

%□ the Rays of the Sun, that a Ray, fuch as FE mighc 
pafs through the Cover ac the Hole E, and looking un- 
derr^y:h, I obferved the Point G, which the Ray carne 
to; then withouc altering the Situación of the Box, which 
was full of Air only, I filled it with Water, which I 
poured in at the Hole M ¿ then I obferved, that the 
Ray did not come fo far as G, buc only to L, ib 
that it was nearer The Perpendicular HI, than ic was be- 
fore. 

40. Now to find whether a Ray paffing cgt of Water ^ o An ^ 
«into Air be mxnzd from the Perpendicular, we may make per)mentof 
ufe of a very common Experimenc. We may put any ih ¿ Refr<¡¿?t r 
Body, a piece of Money íüppofe, at the Boctom of a ¡l^'f^ 0 f 
hollow VeíTel, which conrains nothing buc Air then we rratér foto 
may move our Eye B back, till the Edge of the Vef- iy 
fel juft hides the Óbjedt A then let the VeíTel be fil- F ¡*/ 6 . ' 
led with Water : Afcer which, the Objeíl wiihouc ha- 

ving changed its Place, will begin co appear bjr che Ray 
CB, which coming from A by C, will be bent, and re- 
moved/^;;; the Perpendicular ECF, whereas Qtherwife the 
Ray would ha ve gone ftreighc on to D. 



1. That Lnht ott«ht to pfifs more 
eafily) Mr. Le Clere has committed a 
furphzing Miíhke here. Therefore, 
fay$ he, the greater the Rcjifíance of 
the 'Boáy is upon which the Ray falls> 
fo much the more does it recede 
jrom the Perpendicular, and the iefs 
the Rcfifanu, the fifi does it recede. 



IVherefre a Ray falllni upon Wa- 
ter ont of Air, goa Jnrthcr from the 
Perpendicular ; on the contr t iry> a 
R jy coming ont of ]V.ttcr into Air ap- 
proaches ncarer to the Perpendicular ; 
beca'tfe Air reffn ii lefs thnn Water, 
Phyf. Hocl' V. Ch.jp. vtii. Sed. iy, 
. contrary to all Expericnce. 

3 41. Be- 
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41. ofthe. 41. Becaufe Refraftion will be of grcat Ufohereafter, 

l Ught l pT(fmg k is worth while co ex P lain the Nature of lt fully, by 
throngh a confidering how it is made, when Light paíTes out of 

^ríb ¡>r v"' mt0 piafes °^ var i° us ^ orts °f Figures. Suppofe 
tir.'j7 : t ^ en ^ * n firft Place 1 a triangular Trifm ABC, up- 
on one Side of which, fuppoíe AB the Ray E)E falls 
obliquely. From what was faid before concerning the 
Rays paffing out of Air into Glafs, ic follows, that ic 
ought not to go on in a ftreight Line to F, but to G, 
in order to approach nearer the Line HEI, which is 
íuppofed to be dravvn through the Point E upon which 
the Ray falls, and to be perpendicular to the Surface 
AB. After which, the Ray EG paffing obliquely out 
pf Glafs into Air, ought not to go dire&ly to L, but 
to M, becaufe it is turned from the Perpendicular 
NGO. 

42. oftke 42. Suppofe now a Lens or a Glafs convex on both 
M ra M°»°f Sides, fuch as is reprefented by the Figure 2B3K, and 
tfrongha imagine a great many parrallel Rays, fuch as AB, CX$ 
Convex GUfs, EF, to fall upon its Surface ; now in order to find out 

Tab. iv. how thefe Rays ought to be refra&ed, we my£ firft 
F»g« 8. draw through the Points B, D, F, Lines perpendicular 
to the Glafs, that is, the Lines ABK, HDI, LFM, 
tending towards the Point G, which I fuppofe to be the 
Centcr ofthe Superficies 2B3. This being done, we 
may coníider, that the Ray AB, bffhg in the Perpendi- 
cular it felf, ought notto beat all refra&ed as it paííes out 
of Air into ¿jlals, but to go ondire£Hy towards K, where 
it falls again perpendicular upon the Superficies of the 
Air 2K3 (becaufe it comes from the Point R, which is 
the Ccnter of this Superficies) and therefore it will con- 
tinué to go ítrait on ílill towards G, without any Refra- 
¿tion. But as to the other Rays, fuch as CD, and EF, 
becaufe they do not fall perpendicularly, it is evident, 
that thcy will not go direcrly to O and N, but will ap- 
proach nearer to the Perpendicular HI, LM, and go to 
and P, and by this means they will tend towards the 
Jvay ABK and becaufe, having drawn the Lines TQI, 
SPM perpendicular through the Points P and Q, that is, 
the Lines which tend to the Point R, we find that the 
Rays DQ, FP fall obliquely on the Surface of the Air, 
we conelude, that they will be refraded, and go from 
the Perpendicular. So that DQ^will norgo diredly to X 
but to G, and FP alfo will ñor go diredly to V, but tq 



1. A Triángula* Prifm) See fhe Notes on Are. 65, bclow. 



the 
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the fame Point G. The íame may be demonftraced of 
the Rays 3 that fall on the ocher Sideof AB, which will be 
te.it fo, as ro interfe£t the firfl: 1 íbmewhere near the Poinc 
G ; thus we fee, that it h the "Breperty of a Co?wex- Glafi y 
to col/ecl together the Rays of Light which fall paral/el 
upon it. 

43. If whilít the Glafs rcmains in the fame Situation, 43« °f th * 
parallcl Rays fall uponic from fome other Place, we (hall ° f 
find that they will meet together in fome orher Point, and which come 
notin G; thus if they come from the righc Side of thofe^^ ¿rwC 
before drawn, they will mect on the left Side, viz. near 

Y; and on the contrary, if they come from the lefc 
Side, they will meet on the right Side fomewhere ncarZ. 

44. Let us confidér in the Third Place, A Glafs that ¡^ a ^{ 0 „ th 0 f 
is thinner in the Middle than ac the Edges, that is, a Glafs jj¿ht pajj¡»g 
concave on borh Sides, fuch as is reprefented by GBHIM K, ttir*& a 
and fuppofe che parallel Rays, AB, CD, EF, to fall up- 

on ic. Now in order co fee how they ought co be refracted, Tab.' iv. 
% us crecí Perpendiculars at the PointsB, D, F, where Fi £-9' 
they enter the Glafs : This being done j fince the Ray 
AB j^ncides with the Perpendicular, it will enter che 
Glafs as far as M withouc any Refraclion, where becaufe 
it falls perpendicularly upon the Superficies of the Air, it 
will no more be refracted at going out> than ¿t was ac v 
entring into the Gtaís, andconfequently ic will go dire<9> 
ly to L. Buc becaote che Ray CD falls obüquely upon 
the Surface of che Glafs, ic will noc go direélly co P, but 
will curn co Q> becaufe ic cends cowards the Perpendicu- 
lar NDO ; and becaufe the Ray DQ^ ralis obliquely up- 
on the Surface of che Air alfo, it wiU noc go diredly to 
T, buc will be refra&ed cowards V, becaufe ic goes from 
the Perpendicular RQS. So likewife if we examine the 
Ray EF, weíliall find by che like Way of Reafoning, chac 
it will go to Y, and from thence to Z. Whcnce we fee, 
that it isthe Propcrty of a Concave-Glafs * to difperfe i he Rr.js 
which fall parallel upon it. 



I. Somcroherc near the Pohjt G) 
For the Rays are noc eollefted to- 
gether exaítly into the 
Tab. IV. fame Place, alad the Fo- 
Fig. 8. cus is noc in a Point» buc 
in 2 fmall Line, that is, 
in part of *ne Line KG> ib that fome 
of the Rays mece with each other 



whole Thicknefs BK. Séfc Hn¿en's 
Diopt. Prop. 27. p. 94. ar.d 'Bar- 
rovo ■, Secl, V. 

2. Ta difpfrfc the R¿ys) Tn íuch 
a manníT that they may feem ro 
come from a fmall Line, 
or fucíi Pare of the Line Tab. IV. 
AB as the íoremention- Fig. 9. 



ncarer the Point K than others of ¡ ed fmnll Line was, into 
ihem. ,Thus tor Inítance, if the which they were gathered in pallins 
Glafs be equally gibbous on beth through a Convex- Glafs. 
Sides, that Line will be £ of tne | 



p 4, • # Let 
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w.Howthe 45. Let usconfider in the Fourth Place, a Glafs cut 
hiauín wich ^ evera ^ Surfaces on the one Side, buc plain on the 
fajTtng Ihro* other, íuch as is reprefented by the Figure ABCDETS, 
a Giafs that anc | fuppofe the Rays FG 5 HI to fall parallel upon it ; 
™a*y Tupir- Draw Perpendiculars in the Points G and I ; then be- 
fcies. caufe, from what was before faid, thefe Rays ought to go 
Tab. v, towards the Perpendiculars, we are fure that they will 
*' ' bend towards K and Qj and becaufe they again fall or> 
liquely upon theSurface of the Air ST, we conclude that 
they will be refrafted a fecond Time j fo rhat GK will 
tend towards L, and IQ^ towards M ,* and becaufe all the 
parallel Rays that fall upon the fame plain Superficies, are 
equally inclined to it, they will be equally refra&ed, ana 1 
confequently will be parallel when they come our, fothat 
thofe which fall upon the Superficies BC will go along 
with the Ray KL, and thofe which fall upon AB, 
CD, DE, will go along with the Rays QM, PN, 
and RO. 

46. whtrcm 46. So that if the Surface TS were covered with $ 
the Lupe of 0 p a k e Body which receives all the Rays of Light that fall 
%tmt!tm- upon the Superficies AB, BC, CD^DE; it isevidetf that 
É*f none of them will come upon the Parts SQjind Ri", and 
confequently they will look darker ; whereas the Part QR 
receiving all the Light which falls upon every one of the 
Surfaces ought to appear very bright - y an4 herein con- 
fifts the Luftre of a Diamond and drner precious Stones 
which are any way tranfparent. For they will not Ihine, 
unlefs they be cut with a great many Superficies in 
fuch a Manner as to turn the Rays of Light towards, 
one Place at the Bottom, where is a fmall Píate of 
Gold or Silver to receive the Light? and refledt it back 
to our Eyes. 

47. Of the 47. Laftly, Let us fuppofe a plain Glafs of equal Thick?iefs 
ever y wh*r e > ^ ucn as ABCD, upon which the parallel 
éhro'TfUm Ra Y^ EF, GH, IL, if they fall obliquely, fall with equai 
G/afi. ^ Obliquity, fo that they are equally refra&ed, by approach- 

Jiz. z/ in ?> ever y one °f c ^ em towar ^ s tne Perpendicular? and 
therefore go to M, O, and Q, being ftill parallel, nnd 
confequently equally inclined to che Surface BC ; whence 
it /ollows, that in paíTing inro Air? they recede equally 
frorn their Perpendiculars, and fo continué always paral- 
lel. Bur we muft obferve here., that the Rays EF, GH, 
ILj which incline towards the Right, when they firíl en- 
ter into the Glafs, are inclined as much towards the Left, 
when chey come out of it : So that we may fay, ~the Glafs 

1 ua- 



Chap. 27. of Natural Philosophy. 217 

1 undoes that by the fecond Reíracüon, which it did by 
thefirft. i 

,¡.8. Since Lighc not only fliines, but heats alfo, we 48- r¡uu a n 
may here add 5 * that though we cannot pcrceive any Ine- ^** c £j¿ñ% 
quality in the A&ion of luminous Bodies, but that they p7Jmh,¿ 
ieem to impelí uni ormly the fecond Element which fur- ****** 
roundsthem, towards thofe Bodies which termínate their 
Adion ; yet Reafon fhows us, that they a£t more ílrong- 
ly at fometimes than at others ,* not only becauíe their 
Parts are not all eqml, nqr are they always the fame 
\vhich are applied to che fame furrounding Matter to im- 
pelí it j but alfo becaufe this A&ion is at firft commu- 
mcated to a tranfparent and liquid Médium, the Parts of 
which continually move out of their Places. And this 
caufes the fmall Globules of the fecond Element to im~ 
prefs a kind of Trembling upon the Parts of the Bodies 
to which they are impelled by the luminous Bodies ; and 
becaufe Heat coníifts in fuch a kind of Agitation, it 
fc^pws, that all luminous Bodies ought to produce ibme 
Heat. 

49. <jüowever, it may happen that this Heat may not 49. vvhy toe 
be at aü perceivable, either becauíe of the Weaknefs of fy\7{ffr£c 
the luminous Body, or becaufe the Orga-,i upon which bUSmni 

it aíts isiiotter than it. Thus if coming from a Fire we 
expofe our fejves in a cold Night to the Rays of the 
Moon, we fhall find i? very cold ; becaufe in fuch Cir- 
cumftances, wegive more Heat tothe Air which fUrrouncts 
us, than that that does to us. 

50. And as the Sun is very bright, fo it ought toraife so. rinfur- 
the moft fenfible Heat in us ; and fo we find by Ex- 
perience every Day that it does; nay to that Degree, Utat. 

that when its Rays are collected by a concave-Glafs, they 
will not only fet combuftible Bodies on which they fall, 
on Fire, but will mek Metals, Stones, and Flints* 



I. Undoes that by the feennd Re- 
¡rafiion) We inuft nave a Carc or 

thinking> that the fecond 
Tab. V. Refra&ion fo undoes the 
Fig. 2. firft» that the Objecl is 

feen in its true Place i for 
the Ray BQ_ extended backwards 
will not coincide with the Ray LI, 
but rail to the righc Hand of it, and 
that fo much the more, the thicker 
the Glafs is. But as to Colours the 
fecond Refracción does indeed undo 
¿he firíh Scc ^¡c Nota on Art, 6j. 



2. That doublc and irregular Re- 
fracción Ot IJland ChryfiaU where- 
by n* oniy the oblicjue Rays are 
feparated imb tvo Parts on the fame 
Superficies by a double Refra&ion, 
bu: alfo thofe that fall perperídicular- 
ly arehalr'of thcm refa&ed Jike- 
vvife, is very different from all thofe 
hitherto cxplained : The ExpJicatioc 
of this you m3y fee in New;. Ops. 



which 
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which are very difficult to melc with Fire 5 as I my felí 
have feen. 

5 8. r^f f/« 51. Having fufficiently explained the Nature of Lighr, 
coionrcdBody anc j tne cornmon Properties of ic ; the firft Thing that 

tsnotthenn- , r r ^ . • 1 1 o v 

medíate Caúfe we oblervc concermng Colours, is, that they arenot per- 
•/ the Senja- ceived by the immcdiate Application of the coloured Ot> 
tkno&oim. j e£t t0 the 0rgan o{ Senfation : From whence it follows, 
that it does not of it felf excite in us that Senfation of 
Colour which we have upon looking on it; for we cer* 
tainly know, that one Body cannot aít upon another wicb- 
out immediate Contadt ; but whatever there may be in 
the coloured Objech in which its Colour confifts, we 
muft think, that itads thereby upon fome Médium which 
it finds, and by that Means a&s afterwards upon our Or- 
gan of Senfation. 
5*« 52. If the coloured Object only had been confidered, 

MdfcaZi which generally is at reft, when it affecls the Senfes, 1 
pfthe Rays of doubt the manner of its afling upon the Médium woúld 
Light that never have been difcovered, and confequently we fliGÉd 

canjes the dtf- . . ' ■ , ^ J . 

ferem Se»fa- never have known diftin&ly what Colour confifts in. But 
tionof Colours if we obferve, that fuch Bodies are not to be jjteeiyd 
in the Dark ; and that in order for them to appear co- 
loured, it is neceíTary for them to have fome Light, the 
Nature of which is to be reflecled, when it mects with 
a Body which it cannot penétrate ^¡t is eafy to concludc, 
that it is the Light which a¿ts upon our Organ of Sen- 
fation tomake us perceive any Colour, and that the whole 
A&ion of the coloured Body confifts in giving it 1 fome M- 
íiijication which it had not before. 

53. This 



I. Some Modifica tion tohich it had 
pot before ) ln order to cxplain the 
Nature or Colours we muft ob- 
íerve, 

(1.) Thatit ¡s found by Experi- 
ence, that the Rays of Light are 
compounded of Partióles dtfferent 
from one another: that is, •which 
are (as is highly probable) íome lar- 
ger and íbme ímaJIer. 

Í2.) That a Ray, fnch as FE, 
falling upon a rcfracYmg Superficies 
in a dark Room, is not 
Tab. IV. refra&ed whole to L, but 
Fig. y. as it were fpJú into a 
great many fmaller Rays, 
íome of which are refia&ed to L, 
others of them to fome other Points 
betwixt L and G: That is, (as is 
very probable Jikewife) thoíe Par- 
tida of Light which are fmalleft, 



are the eafieft of ajl¡ and the mort 
turned outof a ílraight Linetowardi 
L, by the A&ion or the rcfracYmg 
Superficies ; and the reft of them> 
accord'mg as they exceed each other 
in Bignefs, are more diíricultly, and 
lefs turned out of a righr Line, to 
the Points becwixt G and L. 

(3.) Thoíe Particies of Light 
which are moíl retra&ed, makcJ 
fmall Ray of a Violct Colour i that 
is, (as is very likely) the fmallefl 
Particies of Light, íeparated from 
the reír, in this manner, excite the 
íhortell Vibrations in the Túnica Re' 
tina» to be propagated from ihencc 
along the fohd Fibres of the optick 
Nerves into the Bra» 3 there to ex- 
cite the Senfation or Violet Colour. 
rhe darkeft and the íainceft of all 
Colours. And thofe Particies which 
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53. Tbi> being fuppofed, there cannoc be an eafíer rs- **** the 
Way to come at the certain Knowledge of the Nature ^*fl'£*$ 
of Colours. For fuice Light is nothing elfe but a partí- des of a 'Body 
cular Motion of the fmall Globules of the fecond Ele- d6e t^ e 
men^ or at leaft a Difpofition to a particular Sorc oí- Mo- Am'on^f 
non j nothing more is rcquifue for the underftanding of u$ht. 
Colours, but only to examine the different Modificati- 
ons which chis Motion is capable of, and to find out whac 
there is in the Bodics which we cali coloured, to cauíe 
thefe Modifications. Now the firft Thing which oiréis ic 
felf, and which is the moft limpie Modificación, is this> 
viz. That this Motion cannoc 'but be wealc, if all the 

Rays 



are rcfracled leaft, chey makc a fmall 
Hay of a red Colour,- that is, the 
biggeít Particlesof Ligbc, excite the 
longeft Vibracionsin the Ttmica Re- 
thu, in order to raí fe the Senfation 
of a red Colour, the brighteft of all 
ICoWfcs; and the other Partióles are 
alfo every one feparated into fmall 
Rays, according to their Bigneís and 
Rerrangib^r/, in order to excite 
¡ intermedíate Vibrations, which raife 
the Senfations of intermedíate Co- 
lours. Much in the íame manner, as 
the Vibrations of Air, according to 
their difTetent Bigneíles, cauíe Senfa- 
tions of dilíerent Sounds. & 

(4.) The Colours therefore of thoíe 
ínull Rays, lince they are noc acci- 
| dental Modifications of rhem, but 
comíate, original, and necefláry Pro 
perúes of thcm, confiíting fas is 
highiy probable) in the different 
Magnitudes of them, are permament 
and unchangeable j that is, fuch as 
cannot be altered 'by any future 
Refra&ton, Reflexión, or any other 
Modification. 

(y.) As the Rays of dilTerent Co- 
lours begin in this manner 10 be fe- 
parated by the Jingle Refracción of 
w Superficies i fo that Scparation 
is much more compleated (fo as ve- 
ry eafiiy to be perceived by our 
Senfes) by rhat double Refracción 
(the Firft being increafed by the Se- 
cond) which is made in the two 
Sides of a Triangular-Glafs Prifm, 
(the Phainomena of which are fully 
cxplained in the Ndcs Art^ 65-. 
below) .and in the double Refracci- 
ón made in the Superficies of GlalTes 
of other Figures, according as their 
Superficies are further írom being 
paraÚcl to each other, fuch as the 
pbjeft GJafics cf Telefaxes, &c. 



(and this is the Reafbn why they 
cannoc be made perfeft, viz. becaufe 
of the Separation of the coloured 
Rays. See the Notes on Chap. xxxiii. 
^irt, 28.) 

(6.) As the Rays of difíerent Co-, 
lours are feparated by the RefracYi- 
ons of Prifms, and other thick Bo- 
dies, íb are they likewiíe feparated 
in another manner, in.very thin 
Plates of any tranfparenc Matter, 
For all Plates, which are thinner than 
a certain determnate Thicknef*;, 
tranfmit the Rays of all Colours, and 
reflcel nonej buc as their Thickneís 
increafesin an Anthmetical Progrcf 
fion, they begin to refleít, firft, Rays 
that are intireíy Bluej then Green, 
Yellow, Red, in order i and again, 
Blue, Green, Yellow, Red j but mere 
and more fa'tnt and mixed ; till ac 
la<i, when they come to a certain 
Thickneís, they reflect the Rays or 
all Colours throughly mixed together. 
juft as they fell upon them, and 
thefe make White. And in thax 
Part ói th'c thin Píate where it re- 
flc£ts any Colour, for Inftancej 
Biue, ic always tranfmits the con- 
trary Colour» viz. Red, or Yellow : 
For the truth of all which Phceno- 
mena» found out by numberiefs Ex- 
periments, and for the Calcularon 
of what Thicknefs the Place oughc 
to be, co refle£t particular Colours, 
and for che Reaípns why Plates óf 
particular Thickneís refleét parti- 
cular Colours in this Manner: Seo 
the eminent Sir Ifaac Nevoton moft 
clearly difeourfing in his Opt. Book II. 

(7.) All natural Bodies are made 
up of very thin tranfparenc fmall 
Plates ) which, it they be fo re¿u- 
larly difpoíed, with regard to each 
other, that caeré is no Reflexions 

Oí 
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Rays of Light which fall upon an Objed ín a certain 
Order 5 and in a certain Quantity., be noc reflected bacl 
. in thefame Order, ñor in the fame Quantity tovvards om 
determínate Place of the Médium where the Eyeis fixed: 
And we are fure, that this muft neceíTarily happen, if the 
very fmall Particles of the illuminated Body are fo difpo 
fed, as to make a rough and une ven Superficies; for then 
the Rays which come as it were parallel from the lumi- 
nous Body, fall upon fuch a Superficies with a!l forts o: 
Obliquities, and therefore are fcattered and reflected all 
Ways ; and this is the Reafon why the Eye does not re- 
ceive the Light with its full Forcé ; but only a certaia 
finall Number of Rays are determined by this Superfi. 
cies to come to the Place where the Eye is fixed ,* an¿ 
henee we may conclude, that there is fome particular Co- 
lour which confifts only in the Roughnefs of the Surface oj 
the celoured Body» and which gives ?w other Modification ti 
the Light, but only this» that it rejlecls it all ways iiidip 
rently in the fame rmnner as it received it. ^ 
5-4. What 54. Now as this is the leaft Modification of Light tbl 
'^fvvhUt t can ^ e ' *° Body which caufesit ought to^efembk 
%nji/s'!rt! the luminous Body as much as poffible, that is/ it ought 
to excite in us the Senfation of Whitenefs-> which comes 
the neareft to Light of any Colour. And this is confirm- 
ed by Experience for the white Colour of EJla?»ps SanJ 
is found to confift in this, that eray Grain does thus re- 
fle¿t any Ray of Light all Ways. For when we look ur> 
• on any of the Grains with a Microfcope» they have no 
Colour at all, but are tranfparent, like fmall Pieces of 
Chryftal of all Shapes, or like little Diamonds which af- 



or Refracríons ín their Inrerftíces, 
Then they conftitiitc a tranfparent 
Bndy. But if their Interdices be ío 
3arge, and fiüed with fuch Matter, or 
ío empty (proportionahiy to the Den- 
iicy of the Parts themfelves) that 
there are leveral Keflexions and Ke- 
íraccions made wichin the Body, 
then that Body is Opake. (See Ait, 5 
above) Further, thofe opake Bodies 
"which are made up of che thinneft 
.fmail Plates qí all, are 7M4ck } and 
thofe cbac are made up oí che chick- 
eft fmall Plates or of íuch as are 
of very diíTerenc ThjckneíTes, and 
are therefore ficted co refleá all Co- 
Joürs, ííich as che Froch of Water, 
theie are YVhitc ; and thofe which 



are made up of fmall Plates, th; 
moft of which are or fome interme- 
dióte Thicknefs, are rherefore Biut t 
Grren, Tclfoxo^ of Red» vi&. by re- 
fle&ing not all the Rays of thu 
Colour, buc more of thofe than of any 
other Colours ; the greaceff. Pan 0: 
which other, they either fufTocate, 
and by intercepting thcm,exc¡nguifli 
them quite, or elfe they traními: 
rhem ; whence it is, that fome U- 
quors (for Inflan ce, an Infufion oí 
Lignum Nephricicum) appears Red 
or Yellow by a refle&ed IJghc s and 
Blue by a tranfmitced Lignc j anJ 
Leaf-Gold appcafs Yellow when 
lookedupon, but Green or Blue wbeq 
looked fhrough. 



ford 
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ford fuch a PafTage to the Light, that they reflcót it all 
Ways in the fame manner as they received it. 

55. We may further conjedture, nay, we may be af- ss- Th a t 
fured, that the EJfe?¿ce of Wlñtencfs confifis m iiothing e/fe ñ°£f¡¡lfj s 
but the Rot4gh?tefs of the white Body, ¡í we confider, that ?a*¡eWhL- 
we cannot make fome Bodies rough^ but they will alio 

become <white at the fame Time, ñor take away their 
Roughvefs, but we muft likewife take away their Whtie?¡efs. 
Thus Goldímiths make Sil ver ivhite, by pucting it firít 
into the Fire, to take off all the Drofs and Dirt which 
foikit; and then dipping it in boyling Water, into which 
they caft a certain Quantity of Tartar and covimon Salt 
(which are corroíive Bodies, and proper to make the Su- 
perficies of Silver rough and unevcn.) And to take off the 
Whitenefs, they do nothing more but rub the Silver with 
what they cali a Blood-ftone, which is very hard and 
fmooth j which by preííing upon the Fart it is applied 
to, muft neceflarily dcprefs the Parts which ftick up, and 
rai^the Parts which fink in, that is, take off the Rough- 
neísT 

56. A^we take it for granted, that a white Body docs S 6. u%y a 
not abforb any of the Rays, but that its Superficies re- * h jf* 
fleto them all Ways indifferently, it follows, that we can- tu^itZ 
not place the Eye any where, but that it will receive pret- W«f. 

ty near the fame Number of Rays as if it were placed 
any whcre elfe ; and ct&fcquently the Body ought-to ap- 
pear white from what Side foever it is viewed. But the 
Cafe of plain poliílied Bodies, fuch as Looking-Glafles, is 
different ; for when they receive the parallel Rays of Lighc 
from one Side only, they can refle¿t them to the other 
Side only, where they may darzJe the Eye, but they will 
not refledt Rays to any other Part. 

57. As Black is contrary to White^ there is no doubt 57- Of the 
but that the Eflence of Blacknefs confifts in the contrary %£-¡£¡$ 
to that of Whitenefs. Wherefore, as it is neceíTary, in 

order for a Body to look White, that it íhould refled the 
Light which falls upon it towards all Parts in the fame 
manner as it receives it, fo that there can be no Place, 
but that a fufficient Quantity of Rays muft affedt our 
Eye : So likewife ought we to think, that in order to per- 
ceive Blacknefs) there muft come no Rays at all to the 
Eye ; and confequently the Bodies which we cali Black, 
and which appear fo to our Senfes, abforb all the Rays in 
fuch a manner, that they refied none of them to make 
any ImpreíTion upon the Eye : And becaufe a Body can- 
not deftroy the Motion of another Body, but by gaining 

ic 
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•59. vn y 

Wood teñen 
it is bttrnt to 
a Coal^ ittr/is 
'Black. 



it ¡tfelf, it is eaíy to conceive, thac theFarts of Black Bq. 
dks are very fi?ie and broke?^ fo ai to becajily Jbaken. 
5%.mi:ya 58. And chis is confirmed from henee. Firft, Tfct 
%lái7*Ét Darhlc J}> ¡hzt fe tnofe Phccs where Bodies having n 0 
Jcnot-BLuk* Light faíling upon them, can refled no Rays to thc 
do yet appear Eyes, 1 appears Black. Secondly, Shadoux-, or thofe Pía- 
ccS) which, by reafon of the Interpoíition of íbme opakc 
Body, do not receive the Rays of Lighc from the lumi 
nous Body, br receive buc a few of them, appear Black, 
■ Laftly, >A <ixell-poli[bed Body, which does receive a grcat 
many Rays of Light, buc refleds them to thc Side op. 
poííte to US) appears Black. 

5 9. Thefe Things being allowed, it will not feem ftrange, 
that Fíame which is fo brighr, íliould convert Whice Wood 
into a Black Goal. For ic is manifeft, that the Wood has 
loft a great many of íes Particles, which íerved to nou- 
rifli the Fíame ,* wherefore the greateft Part of the 
rémaining ones are fo 2 difunited, and eafily lliakcn, 
thac they abforb almoft all the Lighc that íalls jjjfion 
them. 

«So. That all 6o. I fay, the greateft Part only are difunite/Snd ea- 

3¿" r ' M happen, that the fineft Particles which are on the Oiu- 
fide of the Coal, may be like Do wn to cover the more 
folid Parts, and fuch as are capadle of rerleíting a fuffi- 
cient Quantíry of Rays of Light: And chus we íee, that 
afcer the Fire has carried orTall that it can confume of the 
Coal ; there yet remains a great many Parts which co;u- 
pofe the Cinder, which are pretty folid, for they appear oí' 
a whitifli Colour. 

Ci.TJ>at,cx- 61. Becaufe the Parricles of Black Bodies are moredif- 

vÍTiodits uniccd chan chofe of Whice B * ies > ic follows > thac the )' 
onght to contain lefs of their ówn proper Matter in the lame Bul!< 
uM icfs tnan t j le f e other. And becaufe the more a Body has oí 
t a* na- g eav y JVJatcer, the hcavier ought it to weigh, therefore 



1. Appears Black) This is taken 
ouc of Arifrotle's firfi "Book of Colour s. 
Chap. i, There are Three Vbays that 
"Black appegrs to tu. VFhtre roe 
cannot jee at all, it is naturally "Black. 
Or v>he*e there is no Light bren^ht 
to onr Ejes. Or where the refleiled 
Light is very rare and (malí ¿ and 
thus Shadovos appear 'Black, 

2. Difimtted and eafily (haken) 
And they very eafily and íírongly 
make qükt Bodies, to which chey 



are applied, of a Black Colour, be* 
caufe the very fmall Particles or tht 
Coal, the Number of which is very 
great, eafily cover over the groíltf 
Danieles or other Bodies. But chis 
Opinión, concermng the Natmt i¡ 
"Blacknefsy in general is very mucb 
confirmed from henee, vit. éá 
Black Bodies are íboner heac¿d j and 
if v/etted, grow fooner dry chan. 
White, as is confirmed by very cei- 
cain Experimems. Ste Art. 62. 
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we ought to conclude, that cateris paribus of two equal 
Bodies, the one Black-, and the other White y the latter 
ought to weigh more thanthe other ^ Wherefore the Wood 
ought to weigh more than the Coal - 7 and a piece of White 
Marble more than a Piece of Black, of the fame Bignefs. 6*. why the 

62. Having thus explained the Nature of White and $£'$¿¡£4 
Black } we íhall ealily underftand the Reafon why the Rays by a Convex- 
of the Sun colle&ed by a Convex-Glafs, will not btmi at 

all, or with greater Difficulty Bodiesj but wiU^/^f * 
caiily kivdle Black Bodies^ though they be both combuíti- they do 
ble. For it is evident, that the White Body which re- vvhtí '- 
flefts all the Rays that fall upon it, is not fhaked by 
them, and that the Black Body which abforbs and 
choaks all the Rays, therefore abforbs them becaufe 
it rcceive¿ all their Motion, by which Meansit begins to 
grow hot, and at laft takes Fire. 

63. Henee we fee the Reafon of a Fací: which we 63- Jf'b 
fhould not know but by Experience ; which is, that Zwylh?" 
tffáe Bodies weary the Sight, and Black ones refreíh it. stght, and 
For wecannot lookupon White, but we muft receive the^ 2 ^°* M 
Impre^nof a great Quantity of Rays, which fatigues the r ^ ,tt : 
Sight, whercas we fce Black when no Rays come to us, 

which refreílies it. 

64. From all which it follows, that thofe Bodies are ¿ 4# What 
the whiteft which reHeá: all Ways, and wich the fame are ¡he »ki- 
Force, all the Light \fnich falls upon them ¿ and on the 
contrary, that thofe Bodies are the blackeft, which abforb *//. ° . ° 
the Light the moft that can be. Such we have reafon to 

believe black Velvet to be, becaufe the fmall Threads of Silk 
of which it is made, are like Briftles, and fo placed as to be 
as rough as poííible ; wherefore it is the blackeft Thing 
in the World. 

65. As to the Modifications of the Rays of Light, 6f.0f the 
which excite in us the Senfation of other Colours ¿ as N " tn I* °f 
Red, Tellow, and we ought to think that they confift 1 e Co!otirs ' 
in this, víz. that the fmall Globules of the fecond Ele<r 

ment, which compofe the Rays that are refle&ed from 
all fuch Bodies, have not fo much Forcé or fo great a Dif- 
poíitionto goon in a ftreight Line, as the Gk-bules of the 
Rays which are refleded from white Bodies, and therefore 
inftead thereof, they are fome way turned about their own 
Centersj and fo part of the Forcé which they had be- 
fore to go on in a ftreight Line, is fpent upon this 
Motion Which may be juftifíed from henee, that we 
cannot conceive whac other Alteration than this can hap- 

pen 
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pen to the Rays of Light, ín paíTíng through 1 á trian- 
gular Glafc Pr/Jm; and yct we fee, that by going through 
chis Prifm, they are capabíe of excicing in us the Senfacion 
of Red, Tef/o w, and Blue. 

66. Bu: 



triangular Glafs Prifin) Becaufe 
the Experimenta of a criangular 
Prifm, are as it were the Touch- 
íione by which every Hypothefis, 
and every Theory, conceming the 
Nature and Propcrties of Colours, is 
to be examine^ and cried ; 1 fliaU 
not think ic too much trouble briefíy 
to enumérate here the principal 
Fhamomena as they are explained 
by the íamous Sir ífaac Newton all 
along in his Opticks. r. Then, the 
Rays ot Light tranímitted through 
a Prifm? paint an Imagc upon the 
oppofite Wall, diítinguilhed mto va- 
rious Colours, the Chief of which 
are, Red, Yellow, Green, Blue, and 
Viole:. 2. This lmagc is not round, 
^uc when the Angle of the Prifm is 
about 6o or 6r Degrees, rive times 
as long a? it is broad. tj. Thofe 
Kays which make a Yellow Colour, 
deviate more from a ílreight Line, - 
than thoíe which make a Red i and 
thofe which make a green Colour, 
deviate more than thoíe that make 
a Yellow, &c . and thofe which make 
a yiolet Colour deviate moft of all. 
4. lf the Prifm, through which the 
Uays are tranímitted, be fo turned 
about íes Axis, that the Red, Yel- 
low, Green, &c. Raysfall in order 
through a fmali Hole upon another 
Prifm, abou: twelve Foot didance, 
and be turned another Way j the 
Yeílow, &c Rays, though' they íall 
with rhe láme Incidence upon the 
íecojád Prifm as the Red do, yet 
tney will not be turned upon the 
fáme Place as the Red, but will be 
carried further towards that Pare, 
to which the Refracción is made. 
Further, if in tfae Place of the fe- 
cond Prifm they be received by a 
Glafs that is a lítele gibbous, the 
Yello.v, Green, ó-c. Rays, every one 
in their Order, will meet in a Fo- 
cas fooner than the Red. 5-. The 
Colours of the coloured Rays, well 
feparated, (the manner of doíng 
which, ynu may fee in Ncrvt. Opt. 
p. 5-4, ere.) canno: be deítroyed, ñor 
any Way altered by repeated Re- 
fraílions. 6, The Colours of co- 
loured Rays cannot be ac all altered, 



by pafling through a Pláce that ¡t 
Lighi, ñor by croíling each other; 
ñor by the Confines of a Shadow; 
ñor by reflefting them from any 
natural Bodiesin a Place dark ever/ 
where el fe. 7. All the coloured 
Rays together, colle&ed either by 
íeveral Prifm s, or by a Convex or 
Concave-Glals, make \Vhi:e, k: 
when íeparated, after croíling each 
other, they ail exhibit their own 
Colour. 8. If the Ra*L of the Sun, 
fall upon the inward buperficies oí 
the Prifm, with the greateft Obli* 
liquity that any of the Rays can be 
tranfmitted ar, thofe that are reflefr 
ed will be Violet, and thoíe wJjkb 
are tranfmicted will be Red. fyli 
there be two Prifms, the one fillei 
with a Red Liquor, airá$ ne other 
with a Blue ; the two íT.ims clap* 
ped together will be opake, though 
if they be both filled with a red or 
blue Liquor, they will be tranfpa- 
rent when clapped together. 10. Al] 
natur.'Jr^odies, but efpecially White, 
when looked at through a Prifm, 
appcar to be bordered on one Side 
with a red and yellow Colour, and 
on the other Side with a Vio- 
let and Blue. II. If two Prifms be 
fo placed, that the Red of the one, 
and the Purple of the other, be 
mixed on a proper Piece of Paper, 
furrounded with Darknefs, there will 
be a palé Image i which if it be 
looked upon through a third Prifm 
at a due Diílance, will appear dou- 
ble, Red and purple. 12. So likc- 
wiíéj if two Sorts of Powder, the 
one perfe&ly Red, and the other 
perfeclly Blue» be mixed together, 
and any fmáll Body be dawbed 
thick with that Mixture, it will 
appear to the Eye through a Prifin, 
to nave two Images, a red and a 
blue One. 

Thefe are themoft general Phceno* 
mena of the Prifm i (to reckonup 
all the Particulars which are worth 
obferving, would be endleís) from 
which it appears at firft Siehr, that 
the Colours cannot confilt in the 
turning round of the Globules only, 
according to Cartes, ñor in rhe Ob- 
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66. But for the clearer underílanding hereof ; lee the ¿6. Oftht 
Side BC of the Prifm ABC be covered all over with ifZyí 0 f 
fome opake Body, except the Place DE, where there Ught p a f- 
is to be a Hole in the opake Body for fome of the Rays M í bro '&* 
FL GU coming from the Sun FG to pafs through; rt.v. 

which, Fig, 3. 



fiquícy of the Pulfbs of the íétheríal 
Matter, as Mr. Hcok thoughc, Mi- 
crog. Obfer. 9, ñor in the Light being 
thick and rare or ílower moved i as 
the famous "Barro* conjc&ures, 
Zetf. iz« towards the End. Buc 
thefe and all other Phxnomena of 
Colours, are very eafily and clearly 
#xplained> by che true Theory of 
that incomparable Pciíon fo often 
cited. 

For Firft. The Rays of Light 
tranfinitted throKgh a Prifm, ptiim an 
Ima^e npon the oppoflte Wall, difim- 
gtvf\)cd into various Colojtrs : Becauíe 
thccolourcd Rays are íbparaced by 
RefracTion, Thus the blue Rays, for 
Inftance, marked with 
XXII. theprick'dLine,\vhich 
• 2 » begin to be-feparated in 



n 



the Sic'^x of- the Prifm abe (and 
alio in we firft Superficies of the 
Globo of Water abe) from the reft 
by the firft Refracción in dd ; are fe- 
parated ftill more in be the other 
Side of the Prifm (and alio in co- 
ming out of the Globe abrí by a 

íecond RefracHon *rowards 
Fig. 4. the fame pare in ee : Buc, 
Fig. 3. on the contrary, ín the 

plañe Glafs abef (and al- 
fo in the Prifm ¿lo placed in ano- 
ther Situatton, the blue Rays, which 
begin to be feparated from the reft 
in the firíl Superficies in dd, go out 
parallel in the other Superficies, the 
Refracción being made the contrary 
Way, tHac is, chey are mixed 
again with the Colours of the other 
Rays. 

Secondly. This Image is not round, 
bkt about five times as long as it is 
bread ; Becauíe fome Rays are more 
reíracled than others, and therefore 
they reprefent a great many ¡ma- 
gos of the Sun ükeone Image drawn 
into a greacLength. 

Thirdly and Fourthly. Thofe Rays 
nbieh make a yellow Colour, deviate 
marejrom a fireight Lint* than thofe 
which make a Red y and thofe which 
make a green Cotour, deviate more 
than thfe that make a Tellow, &C. 
and thofe which make a viole t Co- 
lon % deviats mofi of all : +And fur- 



rier, if the Prifm throngh which the 
Rays are tranfmittcd, be fo turned 
about its *Axis, that the Red, Tellow, 
Green, &c Rays y fall in ofder thro* 
a fmall hole ttpon another írifm a- 
bottt twelve Foot diflance% and be 
turned another Way j the Tcllow, &c. 
Rays, though they fall with the jame 
Ineidence npon the fecond Prijm as 
the Red do, yet they will not be turn- 
ed npon the fame Place as the Red» 
btu will be carried further towards 
that Part, to which the Refraclion is 
made. Fnrther, if in the Place of 
the fecond Prifm, they be received by 
a Glafs that is a little gibbous, the 
Tcllow, Green, &c. Rays, every one 
in their order, will mect in a Focns 
fooner than the Red : Becaufc the 
Yellow Rays are more refra&ed than 
the Red, and the Green than the 
Ydlow, and che Blue and Violec moíl 
of all. 

Fifchly and Sixthly. The Colonr 
of the eolonred Rays well feparated t 
canmt be dejlroyed, ñor any Way al- 
tered, by repeated Kefraclions, ?¡or 
by paffing throngh a light Place, ñor 
by croffing eaeh other ñor by the Con- 
fines ofa !¡hadow,nor by refleeling them 
from any natural Bodies in a Place 
dark every where elfe : Becauíe their 
Colours are not Modificat'rons arifing 
from Refraclion, but immutable 
Properties belonging to their Na- 
cure. 

Seventhly. All the eolonred Rays 
together, colleéled either by feveral 
Prifms, or by a convex br concave 
Glafs, make Whtie', but when fepa- 
rated after croffing each other. they 
all exhibii their own Colonr : For as 
the Ray, before ic was divided inca 
feveral Parts by Refraclion, was 
White i* ib by thoíé Parts being 
mixed cogether again, ic becomes 
Wfaice again j and che coloured 
Rays, when chey unice, do noc de- 
ftroy one another, buc are pnly mix- 
ed together. And henee ic is, chac 
Red, Yellow, Green, Blue, and Violec 
Powders mixed together in a certain 
Proportion, are fomewhac Whiiiíh i 
that is, are of fuch a Coiour as ari- 
fes frorn a Mixture of White and 
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Part í; 



which, according to what was íaid berbre, will be refracl:- 
eci ib íuch a manncr, thac che Ray FI will tend tó\vards 
Mi and rrÓra thcnce to N, and GL will go to O, and 
frcm thcnce to- P. Whcnce ic is to be obferved, that 
FI, GL are th.-rerore turned out of the Way in'this 
fnaWn&j bccaufe the fmall Globules at their entring into 
thc Gtaís, find an caficr Pallage chis Way, that is towards 
the right Fland, than towards the Left. Thus for in- 
ftaflee; Leu STV be one oí : theie Globules, we muft 



Black, and would beentircly White, 
jf íome of thc Rays were noc ab- 
íbrbcd : Solikewife if a round piece 
of Paper be pinted with all thofe 
Colours diftinct from each other, and 
in a certain Proporciona and then 
turncd very quicK round upon ití 
Cerner, that by che Swiftnefs of the 
Moñón, all the Species of Colours 
muy be mixed cogether in the Eye j 
the particular Colours will immedi- 
a'tefy vániíh , and the Paper will look 
ali óf one Colour, ,which is a Médi- 
um betwilct White and Black» 

L'.íghthly. If thc Rays of thc Sun 
fifi upon ihe inward Superficies oj 
thc Prifm, with thc greateft Obliqui- 
ty that any of thc Rays can be tranf- 
mirtctí at , thofe which are rejlccled will 
he Plbfe't'i and thufe ivhich are tranj- 
trtít'tcd , will be Red : Becaufe the 
Rays, being ^oloured before they 
were refracTted ac all, and the more 
they arecapableof biíng refracted, the 
íoóriér are chey refiecled alfo s are 
feparated in chis manner. 

Niriihly. If therc be two Prifms, 
thc nue f.Hcd with a Red Liquor, and 
thc other with a mtu¡ the two Pr/fms, 
clapped tflfcthcr, will be opake, tho* 
if they he both fülcd with a Red or 
a 'Bh'.e Licjuor ■> they will he tranf- 
pafent when clapped together ; Be- 
caufe one of them tianfmic none 
huc Red Rays, and the other none 
but Blue, tberéfore when put toge- 
ther;, *.hey can trañfrhic none at all. 

Tenrhly. ^íll natural Hodies, but 
efpei ialiy white enes, when loolced at 
thvcngh a Prifm¡ appear to be border- 
cd on one Side, with a Red and Tel- 
low Colonr, and on the other Side with 
a liiue and Violct. Becaufe thofe 
Borders are the Excrernities of wholc 
Imanes, which the Rays of cvery 
Specte-, according ai they are more 
or !eís refraéred» exhibit at a greater 
or left diítanccfrora the truc Place of 
fche Óbject. 



Eleventhly and Twelfthly. If trto 
Prifms be fo placed, that the Red of 
the one, and the Purple of the óthe 
be mi.xrd on a Piece of Paper ftted 
for the purpofe and furrottnded witi 
Darhiefs ; therc will be a palé Image, 
whichifit be looked upon through a third 
Prifm, at a dttC difiance, will appear 
donóle, Red a), d Purple \ ¿o likewifr, 
iftwo Sorts of Pomdcr, the one per- 
fcclly Red y and the other ptrfecTy 
3lue, be mixed together, and anj 
fmall Body be áawbed thick yéi 
that Mixture, it will appear toMút 
Eye, through a Prifm; to have ftvo 
Imanes, a Red and a 'Blucfée : Be- 
caufe the Red Rays, and Tñe Purple 
or Blue ones are feparated by an 
unequal Refracción. 

Moreover, thirte enthly. If the Rays 
which are tranfmittcd through a gíb- 
bons Gj^Q, be received upon a Pite: 
of Paper bejfae they meet in the Fo- 
cus, the Confines of Ligbt and Shadov» 
will feem tinged with a red Colour, 
but if beyond the Focus with a 'Blue: 
Becaufe in the former Cafe, the Red 
Raysj which are fomewhat leís re- 
rra&éd, are uppermoít* i but aftéi 
croíTmg in the Focus, the Blue are 
fo. 

Fourteenthly. If the Rays that 
go through one half of the Pnpilht 
intercepted by any opake "Body pttt 
clofe to the Eye, the Extremitics of 
the Objefls beyond) will sppcar tin¿* 
cdwith Colonrs, as they do through a 
Prifm, but 7/0 fo vivid : Becaüíe thfi 
Rays which are tranfmittcd tbrouga 
the other part of the Pupil, are fepa- 
rated into Colours by RerracYion, 
and will not be dilutcd by thc Mix* 
ture of thc intercepted Rays, which 
would have bcen refrafted the con- 
trary way: And henee ic is, that a 
Body which looked at through tv.o 
lióles i n a Piece of Paper, appears 
double, appears Úngcd with Colours 
alio. 



ttínk 
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ihink that the Superficies AB determines it to move to- 
wards S, rarhcr chan towards V, and confequently to tum 
about its Center in the order of the Letters STV, which 
ic will continué to do the whole Length of the Line 
IM. , And becaufe when it is come to M, where it un- 
dergoes a Refracción towards the right Hand ; this is a 
Reafon why it íliould be turned about again in like man- 
ner j therefbre it muft be acknowledgedf that the fmall 
Globules which come out of the Glafs towards N, are fó 
modified, that befides the Difpofition they have to move 
ílreight along, they have a Difpofition alfo to turn about 
their own Centers. 

6y. What was aífirmed of the Globules of the Ray 67. That the 
FIMN is to be underílood alfo of thofe of the Ray JWo» cat¿ 
GLOP and of ali the other intermedíate Rays. But af- §fef¿< 
ter the fecond Refracción, which is made at the Surface thefi Rnyr. 
BC, we find tfn the one Hand, that the fmali Globules of J¡ ab \7* 
the Ray MIST are turned about in the fame manner as ,g ' 3% 
tóey were at firft, from a new Caufe ; for the Shadow 
pft the Side D ílackens the Motion of the Globule M on \ 
flié %ne Side ; and the Rays which are bctween IMNT 
and COP being ftronger than the other, preís upon the 
Side Q of the farne Globule, and becaufe they move the 
fimé Way as it turns, they quicken its Motion on this 
Sicic : And on the other Hand, we are aflured, that the 
Globules of the Rí^ GLOP, have the Rotation which 
they had aequired from thefe two Refraclions hindred by 
Two Things. Firft, From the Shadow which hinders 
them on that Side on which they were moft ftrongly 
impelled, and retards their Motion. And, Secondly, Be- 
caufe they are impelled on the other Side, by Rays that 
are ftronger, and which imprefs a Motion upon them, 
contrary to that of their Rotation. 

68. Having thus coníidered the feveral Alterations, and 62. What the 
the Reafons of thofe Alterations which may happen to tf? h §?££ 
the Rays of Light in their Way to the opake Body NP are which ' 
we find, that the Globules which fall near N are turned ' 
roundwith agreaterForce, iban tbatvjitb which they are mo- an 
ved on in a flreight Une ; and on the contrary, that the Tab. V. 
Globules of the Rays which fall near P, move on in a Fi S- £ 
firaight Lave, <ósUh a greater Forcé thantbat with which they 
itírn round their Centers. And Laftly, That there inter- 
mediare Rays, about X, have pretty near the fame Forcé 
to tum round) as to move firaight along. But by Experience 
we find, that we fee Redin N, Blue in P, Xelhw in X; 
Orange between N and X, and Green between X and P ; 

Q 2 \Vtoence 
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whence it appears what the particular Difpofitions of the 
Globules which compofe theRaysof Light are* to excite 
in us chele Senfitions. 
69-What the 69. Now there are two Things in the Objeds 1 which 
C ¿Mud^ 0 'r we ca ^ coloured, which may caufe the fame Modificati- 
va/^ h$., ons ín the Light, as thofe acquired in paíling rhrough a 
tripa* For, Firft, Their Particles may be lo cranlparent, 
that the Raya of Light may penétrate a liitle Way into 
thenu and be refracted, before they are reflected : Se- 
condly> (and which may produce che fame Effe¿t, and 
be the Caufe of the Colours of different Objeéts) Their 
Particles may be fo fmall and uneven, that the Globules 
of the Rays of Light which fall upon them^, may com- 
numicatc fome of cheir JVlotion cq them, and by that 
Means they may be turned round and reflcdted back, in 
the fame manner as a Ball thrown wiih great Forcé up- 
on the Grafs, is ílopped a little by the Spires and turn- 
ed round. 

lo.natco- yo. Neither can it be doubted, but that fome of the 
at¡infimJ eS Pai ci c les of coloured Bodies are really traníparenr, as iW/ 
meafure be feen by the Help of a Mkrofcope, in all kinds oCJSand, 
tranftannt. Flinr-ftonc, Marble, Sugar, Silfo Wool, Hair, Hefjs,and 
é th& an infinite number of other Bodies. 
Vurfaulof C 7 1 • And that the Particles are very fmall and broken, 
coíQítnd bj- is evident, not only from henee, that coloured Bodies ap- 
ro«4' 7y d u- P ear c °l° urc d when viewcd all W ar^ but is furcher con- 
louring thsm, firmed from the manner in which Colours are madeby the 
Dyers. For,íince B.aíil-Wood, Indian-Wood, Indico, Yel- 
low-Weed, <¿'c. will not tindlure any Thing with a red, 
violet, blue, yellow óc. Colour, unlefs there be íbme 
Alium mixed with them, we muft conclude, that this pe- 
netracing corrofr/e Body iníinuates itfelf into the Pores 
of the Cloth, and dilates them j whereby there is Room 
made for the Water to enter tin&ured with the feveral 
Colours, which ímk into the Cloth in fuch a manner, as 
to leave fome on the Superficies, which caufes a kind of 
Roughnefs, and makes ic capable of all the different Mo- 
difications of Light. 

jpUjfc/'f* W ^ aC ^ eCn ^ COnCernin g ®fMg> it ÍS 

bi7cl''B0dUs ncc ^ry to make one particular Obfervation about Black ; 
are more bro- and that is, that becauíe the Roughnefs, irr which this 
tf''»r«t,ír Colour conGfe muít be the greateft that can be, to ex- 
«hundio? tinguifli all the Rays; therefore in dying Cloth of a Black 
día* Coi?)ur, Allum and Nut-galls are noc fufficient alone ; 

j. Which we cali coloured) Scc aboye *Art. jz. 

but 
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but there muft be Vitriol infíead of Allum, which is more 
corroíive than Allum ; and furcher, to make the Vicriol 
corrode che more, they pac che Cloths co be died into. 
the Copper, and leave them for fome time in the boiling 
Liquor ; whereas in dying of other Colours, they only 
dipthe Cloth feveral times into che Liquor, which is but 
juftwarro. 

73. Since the Partióles of black Bodieí are the moíl 
uneven, ic is eafy to imagine, that Cloths and other Stufts tt*r//Wr 
of this Colour muft tcar and war. fooner than thofe of than other* 
any other Colour. 

74. Further, if we confider, that the darkeft Colours 74. m» 
rcquire that the Particles ihould be the ímalleft that can c ¿"¿¿*f£$* 
be 5 ic is evidcnt, that we may cafily make a lighc Piece dyTofTJrUr 
of Cloth of a dark Colour, becaufe it requires only to Co/oirs, bnt 
have its Superficies made rough , but becaufe it is very 

difficulc to make ic fmooth again,- therefore Cloth of a 
dark Colour, can very hardly be died of a Jighter. 
*íf 5. Now, when I fpeak of the Particles of coloured 75. It is not 
Bodícw I mean only the very finalleft of all j many Hun- ^jf'¡ y J h t f c 
dreds ^ which may be united togerher difTcrently, in or- fameCüJtr 
der to compofe groíTer Parts which may be of very dif- ha V e 
fercnc Figures, in the lame manner as differenc Buildings T a e j£ me 
may be formed of Bricks, which 2re all alike. Thus we 
know, that coloured ibbdiom&*pon the Ejes by their fmal- 
lefi Particles, and upon the Tongue by thofe which are lar- 
$er, and compofed of the other ; whence we conclude, 
that Things of the fame Colour have noc neceíTanly the 
fame Tajie. 

. j6. Since there are two Sorts of Particles in the fame 76. 'By altcr- 
Body, this fhows us, that if we make any Alteration in 'p¿¡"?¿] 
the fmaller Sorr, the Colour muft be changed likewife. of a »j%c/y 
And fo we experience it in Herbs bruifed in a Mortar ; and tht Coiom is 
in Colours which Paincers grind upon a Scone, fuch as altcrU a tí«> 
Vermillion and Orpiment. But if the Body be fuch, thac 
the fmalleft Particles of it cannoc be alcered, neither can 
the Colour be changed ; as we fee in fome Paints, which 
are not fo eafy to be altered as thofe mentioned ¿ efpecially 
as Herbs, whofe Particles have before a proper Motion 
of their own, as being in fome meafure liquid, which 
helps tp daíh them againft each other, and to fe- 
párate them into ímallef Particles than they would o- 
therwife be. . 



W Fro$ 
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77. Hoto a yy, From what has been faid concerning colourcd Bo« 
7u¡bi dies > and particularly concerning a whire Body we may 
pcar, tvbtcb infer, thac if there fall no other Rays of Light upon a 
birlad m^' Body, buc thofe chat are caft upon it by another 
a ¿¡fi?(i? m °~ Body which has already modified them, the Rays will 
noc be alcered ac all by the whice Boav, buc refleft- 
ed back to che Eye with che fame Modification ; |q 
thac che Body. inftead of appearing White, will appear 
. of the Colour of thac Body from which ic received the 
Rays. 

a emi- 78. We may be convinced of this by a very curiou? 
cus E:.uvi- Experimenta which íc is noc very difficulc co make. Tbe 
Way of doing it is this. Lee all che Windows of the 
Room be íluic up clofe, excepe a very fmall Hole, through 
which tbe Rays refíected from che Qbjccts on che ouc- 
fide, may enter in ,* then Ice che Rays fall upon a whice Clorh 5 
or any ocher whice Body, and ic is pleafant cofeethe difie- 
ren c Colours of the Objedts which are painced upon ic. 
Í¿MfytU 79' ™ s Expcrimenc perhaps may raifea Dificulta 
'JjViomcf the Minds of fome, who may imagine, thac difrercm 
*f£7ranf~ -^ a y s > and differencly modified, paQipg through fame 
m*te/m& Hule, mufe hinder one anocher, and confound their re- 
pne aíidthé fpcclive Actions: Buc ic will noc be hard co gec clear of 
f Z e J l de(irey this ^iiSculty, if the y confidcr inthe firft Place, the vafl 
e^hothers number of Pores rime jhere .i¿ iiw.he leaft Quanrity of 
Effciiu ' j^{ tj or 0 f ail y ot h cr tfanfparenc oody, which afford a 
Paílage for an infinite number of Rays, if í may fo 
fpeak, wkhouc difturbing one anocher. Buc chat which 
is principaiíy ta be coníi'iered, and which takes away 
the Diihculcy intirely, is, thac the Lighc, or che Co- 
lours, do noc coniift ío much in actual Moción, as in 
a Tendency to Moción-, or a PreíTure. Now ic is eafy 
to apprehend, chac an infinite number of thefc forc of 
Actions, difiFercnc from each other, may be tranfmitted 
through the fame Poinc withoijt confounding one ano- 
Tab. V, tner< fpr inftance, íuppofc a Forcé cqual co a hundred 
Pound Weighr,' applied co the Poinr A, of the mmty 
Line A8, puíhing ic towards B, where we fuppofe alia 
thac there is a Body able to rcfül thís Forcé. The Line 
AB could Dot move ac all according to the Dirección oí 
AB, much lefs can it bend towards C or D, becaufe 
ic is Ürai^hc^ but the leaft Forcé thac can be, will bend 
\t towards any Side whacfoever. Thus if any Forcé in C 
pufhes ic by E towards D, if it be but che Forcé of 
one Pound, ic w¿li bend ic towards D : But if we fuppoíe 
anocher Forcé in D which can reíift that of a Pound, 

this 
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this will hinder the Line AB frora bending ; fo that the 
Forcé which is ac A, íhall tranfmit its Action whole and 
entire to B, without being difturbed by the Forcé which 
is at C : And the Forcé which is at C fliall tranfmit its 
A&ion to D, without the leafl: hindring the Continuance 
of the A¿tion along AB. So likewife we may imagine 
a Fofcc at F equai to five Pounds acting upon a Body 
at G. The fame Point E therefore may ícrve to trani 1 
mit as many Aótions as we will, withóut at áU ccnfound- 
in them. 

80. After what I havc alrcady faid j I have but one 80. That Co- 
Thing more to remark concerning the Diftinítion that is ^¿^¿j^ 
lifually made of Colours ; yviz\ that fome of them are ¿¿¡jhedwio* 
frue or real Colours, fuch as thofe of Tapiftry, and o- trtu and 
Ébers falfe or feewb/g Colours only, fuch as thofe feen ^J¡\ r p ^J uní 
through a Glafs Prifm. But I don't fce any Foundation for Colours* 

this Diítinólion, becaufe the Reality is juft the fame in 
rach of them : For if the Senfation of Colour which we 
lisie upon vievving a Piece of Tapiftry be real j that 
wlí'icWwe have in looking through a Prifm is as real ¿'lo- 
che Prifm is as real a Thing as the Tapiftry. And in- 
deed it is the fame Light which caufes us to perceive 
the Colours through the Vrtfm, as caufes us to perceive 
the other. 

81. If any one, fi»or*» üPfiimUiM. that Diftindion of ^f^^JJÍ 
Colours which we have juft now rcjeded^-replies j rtot j*t&££fpfy 
there is at leafl: fome falfe Appearance in looking through aU Coknn, 

a Prifm, becaufe we apply the Colours that we fee, to 
Obje&s where they are not : To this I anfwer, that the 
Fault is not in our Sight, but only in the Judgement 
which wc make afterwards. And if this were fufficienc 
to conclude, that thefe ate falfe Colours ; we may 
for the fame Reafon fay, that all other Colours are 
falfe likewife, becaufe .we equally falfely refer the Sen- 
fations which are caufed in us by them, to the coloured 
Objeéts. 

82. Ñor have they fucceeded any better, who owning p<*K 
aU Colours to be equally real, havc yet diftinguifhcd them 

into fixed and flyivg } giving the Ñame fixed to thofe for difm- 
which the other called real ¡ and the Ñame flying to thofe f^smuf^ 
which the other called falfe : For if the Eye continué ne- a^dfiylr^ 
ver fo long applied to the Vr'tfm^ and during that Time 
the Light intervene in the fame manner, we íhall always 
fee the fame Colours; fo that thefe are no lefs fixed and 
durable, than thofe of a Piece of Tapiftry, 

q.4 $ k * 
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83. ?%< 85. All the DifFerence that is to be found in the Ob> 
*l)ifftrmu at j e #? r ^ at ra ^ e * n us an Y Senfation of Colour, is only this; 
aiibetmcn that fome of them, fuch as thtPrifm, feem to require 

*t? otbcr f ' d t ' lat: ^ e ^ 10U ^ ^ G ^ Xe< ^ a cerra ^ n PlaCC, OUt Of 

J - * which there is nothing to be feen ,* whereas others, fuch 
as Tapiñry appear of the íame Colour, which way fo 
e ver they are lookcd upon. However, if we confidefthe 
Matter a iittle more clofely, it is certain, that the Prifm, 
and the Tapiftry, agree in chis : that the fame Parts of the 
Tapiítry which reflect the Light to the Eye when ic i? 
in any cercain Place, does not refíeft the fame to ir, 
when ic is removed ever fo Iittle out of that Place; 
¿nd the only Reafon why we perecive the fame Colour 
when we change our Place is, becaufe inftead of thefc 
Parrs, thofe Parts that are next to them, and which are 
exaclly like them, refle¿i the Light in the fame manner. 
If therefore the Eye were fixed in onc cercain Poíition, 
from whence ic fhould fee fome particular Places of the 
Tapiítry of fome particular Colours, and God fhojR 
annihilare all the other Parts of the Tapiñry, fe that 
rhey could not ac all réflé& any Light in theílace 
where che Eye is; ic would continué co lee che fame Co- 
lours, buc if ic íhould change ics Place, they would im- 
mediately difappear. 

84, ofthe 8 4- This bein g -SBaJcift ^Chere will be nogreat 
Natnreof Difficulty i.: explaining thofe Colours which we cali 
t££? kt * Changeable, fuch as we obferve in a Duck's Neck, or in 

a Pidgeon, or in a Peacock's Tail : For it is eaíie to con- 
ceive, that the Parts of thefe Bodies are placed in fuch 
order, that thoíe of them which are proper to modify 
the Light afcer one parcicular manner, are diípoíed to re- 
fleót ic co onc certain Place * and thoíe that modify it 
in another manner, reflect ic to aqother Phce. Thus 
if the Eye be in the Place where the Rays come, 
which caufe the Senfation of Red in us, chen che Ob« 
je& appears Red, and if it be placed where the Rays 
which caufe Yellow are reflected, the ObjecT: appears 
Vellcw. 

ts> Jt Com r 8^. Thisis confirmed from henee,- chat Wprkmenhave 
tl"u¡Lf¡e ^ oun( J oüí a Way co make ScufTs of a changeablc Colour, 
Coíonn xvieh by making the Warp of a Lighc Colour, and the Strikwg 
jtf/V ma4f pf ¿ Colour noc quice fo Light : But what moft refera- 
bles che Qbje¿ts to which we aferibe thefe changeable 
Colours, .are thofe channcIFd Tables which íeprefent 
dirTcrenc Sores of Tbings, according as they are vievv(;d 
jfrpm difieren t Places : For oae of thefe Tables, when 
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ic islooked dircdtly upon, reprcfencs a defar^s Face ; when 
looked upon on che Right Side, ic reprefencs a Cat, and 011 
the Left Side a Skeleton. Thus, as they are different 
Parts of the Table which make thefe different Reprefen- 
tations, lo likewiíe are they different Parts of the Pidgcon 
which caufe us to fee different Colours. 

%. If after what has been faid concerning the Nature %6.n,e re- 
and Properties of Light and Colours, there remains any ™™»>. ¿ Pra- 
further Difficulty, ic wül be íblved afterwards, when we '¿^ 
bave particularly examined the Naiure of Vifion : And Cofoms tan- 
ate is what I íhall proceed to $ which I the more ™'J< 
readily do, becaufe the following Parts of this Treatife 
of Natural Philofophy, depend in fome meafure, upon <d tht > n<*- 
Obfervations made by the Help thereof, fo that ic is **** f ?f5 
neceflary to know all the Circumftances of this Sorc 
of Senfation, which is the moft wonderfuU>f any j:hac we 
are poflefled of : I íhall begin with a Deícription of the 
¿ve, and to avoid Tedioufnefs, I iliall mcntion only thofe 
T%ngs which belong particularly to this Subjed. 

########### 

CHAP. XXVIII. 

WHILST the Eye is inclofed in the Head of any T< 0J tht 
Animal, the Bones which furround it, hinder us Fi&reofthf 
from feeing what Figure it is of j but when it is taken £ -£; b v< 
out, we find ic is round, and fuch as is reprefented in pig. 
the Figure ABCDEF. FABC is the fore-part of it, or 
that which fticks out ¿ CDEF that part which is inclofed 
in thehollow Boneof the Head. 

2.. AB is a tranfparent Part of that particular Coat of Tu a ¿^" 
the Eye which is called the Túnica Comea, nea?** 

3. BCDEFA isthereft of this Covering, the Parts of 3. o/thai 
which that are next to A and B, are called the White of »*|?*"& 

. - ta ity or tnc 

the Eye. whhe*/r¿* 

4. AILB is the Ttmica Uvea, in which there is a Hole fye< 

IL which is called the Fupi/. t^J^ 

5. MN ? MN> are certain black Filaments, which are and tht £u~ 
called Ciliary LigamentSy there is a certain íbft and P iu 
tranfparent Body called thf Chrjfialline Humour which is if¿y 7 
fufpended upon them . 

6. The Space QQQJs filled with a tranfparent Liquor, ^¿/¿^ 
which is very fluid like W acer 3 and for thai Reafon is called mouff 

$e Aaueous Humour. 7. NONP ^ 
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7- 7. NONP is a tranfparenc Body of the Figure of 3 

Humour. mC Lens, a litdo more convex 011 che Superficies NPNthan 
on NON, which, becaufe ic is a lítele hard, is called tk 
Chryftalli?ie Huwour. 
8. of the vi- 8. The reft of the Cavity of the Eye RRR is filled 
treous hu. w j c h a flimy Matter, almoft like the White'of an 

wnien is more traniparent than either the Aqueous or the 
CryftallineHumour, andis of middle Confiíiency betwixt 
them, (foriccanealicrbecomprefled than the Chryftallinc, 
and yet it is not fo fluid as the Aqueous Humour¿) am 
this is called the Vitreous Humour. 
^q/V^op- 9. DEGH isa Part of the Optkk Nerve> whoíe Ca< 
pillaments TS, beginning in the Brain, and reaching to the 
Eye, form at the Bottom of it a curious Piece of Net* 
v/ork vvhich Phyficians cali the Rctiiia. 
mfáe*f 'the IO ' ' P ur P°fety forbear mentioning the Number and 
IjfVbiJcTo Ñames of the fevcral Coats with which the Eyc is co 
vered, becaufe they are not of any particular Ufe in ex- 
plaining the Nature of Vifion ; but I muft not omitió 
take notice, that the Superficies of thefe Coars al! 
Black in thoíe Places which are over-againft che Bofcomof 
the Eye. 

11. 0/ the *x« The whóle Body of the Eye is encompaíTed with 
iímfcUs of fix Mu files, four of which are called Right> and the othe? 
* two Oblique. J5'T/;;v2.feí:3j.. -^iii"iis thought to be the 

Original oiMic íéveral Right Mu/des, is derived immedi- 
ately from the Brain, from whence it comes along through 
a little Hole in the Bone of the Head, and divides i; 
felf into thefe Mufcles, every one of vvhich is inferced 
into íbme Part of the Coat of the Eye, fuch as that here 
marked F, in fuch a manner, that of thefe four Muícta 
•the Firft is above, the Second below, and the other Two 
on each Side this Coat. And as the oblique Mufiles have 
their Origin alfo in the Brain, their Ncrves are bent round, 
fo that they feem to come from that Córner of the Eyc 
which is nexc the Ear, and one of them fpreads over tbc 
Top, and the other along the Bottom of the Eye, Snd fo 
crok the four right Mufclcs, and then are inferted into 
the Bone of the Nofe. 
T ¡ f6 uf f 12. Thcre is no one Mufcle in the whoie Body, bu: 
,f the Mff- what is fometimes filled with a certain Liquid like very 
cUsoj the thin and fine. Air, which comes to it from the Brain alorg 
theNcrve which belongs toít. This Liquid is what Phy- 
ficiabs cali the Animal Spirtts, which cannot fwcll Á 
Mufcle without fliortoing it or teflening the Length be 
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tivi::c the Origin and the Place into which it is iníertcd. 
Thus whcn the righc Muícle which is above, is filled 
wich Spirits, the Eye muíl neceffarily be íifíed up, and 
whcn the Three other right Muleles are filled in their 
TurnS) they ferve either to turn the Eye downwards, or 
ro che Rightí or to the Left Side. Bat vvhat is very 
remarkable here, is, that if theíe fbur Mufcles be filled 
all ac the íame time, they will alcer the Figure of the 
Eye a lictle, and make ic fíatter than ic was befare. But 
as to the oblique Muleles, I am not of the íame Opi^ 
nion wich thofe Phyíicians who fay that they ferve to 
turn the Eye round likc a Pulley : I racher think, that 
they are filled boch together with Spirits, and by that 
Means fnortned, and ío they prefs upon the Eye and al- 
tor its Figure, in íuch á manner, that the íbre-parr of 
ic is made more gibbous, and the hinder-part íunk a lit- 
tiedeeper in • and this makes a greater» Diñance bctween 
the Chryftalline Humour and the Rct'ma. 

fe 3 To thefe Alterations of the Eye we may add, that IS . 216**8* 
thcrPupil is capable of dilating and contracting it felf. p $ e l *Í£ 
And Üus we find, that it dilates it felf, whcn we are in ¿Lr/Í, ^ 
Places tvhere there is but a little Light, and when we 
try to look at a great Diftance,- and on the other Hahd, 
ic contraéis it felf when we are in a very light Place, or 

look at an Objeót v^frsyjjfagBmmmm^ 

14.. Laftly, we may obierve, that ifMh^/vo Optick i±.ofth$ 
Nerves be purfued to the Origin of them, we lhall find, t»o*bptuk 
that after they come into the Skull, they approach nearcr 1 cr ™' 
and nearer to each other, till ac laft their Coats are mixed 
together, and they become one and the fame; but after- 
wards' they are feparated again, and then cnter into the 
very Subftance of the Brain', afcer which we lee them no 
more. Wherefore to add any Thing further about this 
Matter, would have no Similicude of Truth, uiüejB it 
were to account for certain Phxnomcna which othervyife 
could not poffibly be explained. 



CHAP. 
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C H A P. XXIX. 

How Vifion is commonly explained. 

tVTPUth *\RISTOTLE has faid nothingin particular as to the 
üon%níthat manner how Vifion is performed ; for though thc 
Ariílode has Title of the Seventh Chaptcr of his Second Book of the 
^L't¡t hin¿ Sou ^ concernmg Vifion, feems to promiie treating of this 
Matter fully ; yet he fays nothing more of ir, but only 
this j that the Objedt muít aót upon the Médium in ordcr 
to have its A¿Hon tranfmitted to the Organ of Sight, 
It is trae indeed, that he fays further in the Twelfth 
Chapter of the fame Book; that in every Senfation vve 
receive the Images of the Things, but not the Mat- 
ter ¿ in the fame manner as Wax receives the Imprefíjop 
of the Sea!, without retaihingany part of the Seal ic f$P¿ 
but here likewife, what he fays is as general and \os. as 
vvhat he faid in the forecited Place,* and the Cjp)pari< 
Ion which he maíces, does not at all fhow us, how fo 
great a Number of Parts of which the Objedt is compo- 
fed, can be diítin&ly perceived at the fame Time, ñor 
howwe.c^kno^a;^ Bigncfs, Figure, 

Number, Vf>¿:ion or Reft of the Objefts which are in 
our View. 

i.Thc cpi- 2. The Followers of Ariflotle fawplainly, that he fell 

ArTftmeíiáns Vei *y mUCÍl fll0rC °* teaCnin g WnaC on C WOuld Wifh tO 

'afout vifion. know upon this Subjedl ; and this has put them upon 
trying to find how his Doñrine was to be underftood. 
Thus taking the W ord Imágé, which he fpeaks of in the 
forecited Place, in the literal Senfe ,• they affirm, that the 
vilible Objedl impreffes ari Image upon the Air which 
furrounds it¿ that this Image impreíTes another a little 
lcfs upon the Air beyond it, and this imprefícs a Third, 
a little lefs ííill, and fo they go on till there is one im- 
prcíTed on the Chryftalline Humour of the Eye, which 
they pretend is the principal Organ of Vifion, or that 
Part of the Body which the Soul makes immediate ufe, 
of to cauíe Senfation. Thefe are what they cali intcn- 
* tio?ial tmages or Species ; and in order to éxplain their Man- 
ner of Producción, they fay, that the Objedls caufe them 
fifi the fame manner, as our own Image is produced in a 
LQoking-Glafs, • 



3. Frorn 
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3. From what has been already faid, ic fufficiently ap- 5. That tht 
pears, that I agree wich Ariftotle himfelf j but I can by f¿lfl™f™¿ 
no Means come in with bis Followers in this Thing of explain tht 
their mtmtional Species, theNature of which feems to me ^*ff,«jf . 
inconceiv*able, and has all along put their Underftandings onaTspedw" 
upon the Rack. And ic is a mere Sophifm to pretend to 

eftabliíh their Opinión upon the Inílance of a Looking- 
Gkfc, becaufe reflecled Images are harder to be explain- 
cd chan direcl. 

4. There is no need of mentioning all the Abfurdities 4- Tk* 
coníequent hereupon, in order to fliow that there is no ¡"JÍ**? f áQS 
fuch Thing as intentional Species. It fhall fuffice only to 
obferve; that if They are diminifhed in the manner they 

.fay, it vvill foliow, that when an Object is feen at ten 

Yiards d ¡flanee, the Species of ic is only as little again, as 

when it is feen at five Yards diftance 5 - that is, an Objeófc 

of íix Foot in Length in the oneCafe, will appearof three 

Foocin Length in the other Caíe. Wherefore if the Eye * 

and the ObjecT: be wichin five Yards of cach other, ic 

(Areceive but a very fmall Part of fuch a Species, and 

conic<a|iently we could fee but a very fmall Part of the 

Qbje™ but this is contrary to all Experience, for we 

can fee fuch an ObjecT: intire at fuch a Diftance, nay, at 

a much lefs. If they fay, that thefe Species diminifh o- 

therwife when the Eye is nearer to them, than when ic 

is further off'; they BltaipMÉMMbt: a Trvñg inani- 

mate, and which a£ts neceíTarily, has ISqjgaitr Under- 

íhnding enough to proporción ics. Adlion fo' as to per- 

form the fame Thing at different Diftanges. Which be- 

ing abfurd, it follows, that the Foundation upon which 

their Species is eftablifhed, is abfurd alfo. 

5. Ic is notonly without Reafon, but contrary to Rea- j-.r^r 
fon, to affirm, that Vifion is perfecled in the Chryflaüine 0 f ^f¿%; 
Humour, and that the Vitreous Humour behind it, is of chryftaiHne 
the lame Ufe as the Quickfilver "behind a Looking-Glafs, Humour. 
wfc. to termínate the A¿tion of the vifible ObjecT: : For 
doubtlefs the Objeft ought to continué its Aótion thro' 

the Vitreous Humour* which being one of the moft 
tranfparent Things that we know of in the World, can- 
not reafonably be compared to Quickfilver, which is very 
opake. To this we may add, that fince the Chryftalline 
Humour is found in both Eyes, and two Species are 
formed by it at the fame Time, if That were the prin- 
cipal Organ of Vifion, ic would follow, that we muft al- 
ways fee the Objeft double, when we look upon it with 
both Eyes at once. 

6. This 
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J$S8# This Reafon . lll0WS alfo how felfe the °P iniol > 

of fome Philofophers is, who affirm the Retina to be tbe 

Qtíncipdl Organ of Vifon. 
7. That %i is j. As to che Opinión of thofe who ,contend that rí]j 

e& P¿¡c?, Scn & úcm grifes fíotíi henee, that ¿fe ^¿?/<wí C 
tr^rí-r^op- carried to the Place where the Optick N-rves mcet ; this 
t«ck Nerves j s confuted by the Experience of Anatoniijls, who have 

found thefé Nerves feparated in the dead Bodies of fome 

Men, who, when they were alive, faw Things in the fame 

manner as others do. 

C H A P. XXX. 

Of the Pajfage of the Light through the tíumoun 



T Think that moíl of thofe who háve endearolred I 
tf'b£ í ' htr to ex P^ ain c ^ e N atLlre °f ViGóto, have runin^ great 
to%eZ¡/!atM Miftakes, principally from henee, becaufe they ateempe- 
tyonthhsté- ed too many Things at a Time, and did noc obílrvc 
¿taof vijhn. any viethod or Oder : Their Miítake will be a Help to 
us, if, ' voon obfemnír, thar Viíion is a Confequence of 
the Ac'üo'." of r-- j w^jccL rjp5^Sí3^ the externa! and;>- 
ternal ÓrgM&J we, in the firft Place, inquire, boiv th 
Rays of "Light, ivhich are the Mcans by which any Objecít 
are feen> are receiüed by the Humours of the Eye. 
" T»it t i 2 ' -^ et us ^ U PP 0 ^ ^ or Inftance, r ¿ to be the Eye, and 
[¿to? ABC the Obje&j there is no Doubt, buc that every 
toñfideronij p 0 int, that is, every the fmalleft vifible Part of this 
%fi%*nf Objedh fends forth Rays all Ways through the Air, to 
Rays T>hkh every Place where ic can be feen but becaufe thofe 
""'print on ty xv ^\ch P a & through the -Pupil are of any ufe to 
IfZÍ oijf&. caufe Vifion, we will examine thofe only which fall up- 
Tab. vi. on that Part of the Ttmka Cmiea wflich anfwers direÓ- 
ly to the Pupil : Thus, in order to examine the Aftion 
of the Point B, it is futficient to conGder fome few 
of the Rays which come from this Point, fuch as BD, 
BE, BF. 

± That fime 3. Now becaufe the Ray BD is perpendicular to the 
%t*th!r&¡L Superficies EDF, it will not be at all refrafted in paffing 
tom of thl ' out of the Air into the aqueous Humour, wherefore it 
Eyc mthout will continué on in a ftraight Line to H, where falling 
tff^íjí 1 ^ 1 ' again perpendicularly upon che Superficies of the Chryf- 
r ' • *" tal- 
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talline Humour, it muft go on ftill diredly co and 
here falling again likewiíe pcrpendicularly upon the Su-« 
perñcies of the Vitreous Humour, ic muft go diredly 
to the Point O in the Bottom of the Eye. 

4. But the Ray BE not falling perpendicular upon the A . oftfo Re- 
Superficies EDF, where ic is to pafs ouc of Air into fi*?'"* °f 
Water, it ought to be refraded, and to go towards the ¡foR^'J»* 
Perpendicular EP, and confcquently it will tend tolbme 

Point of the Superficies of the Chryítalline Humourjfuppofe ™ hUh cc ™ u 
G, which is iomewhat nearer H, than it would be without «>/ <m oi>jc¿i> 
fuch Refradion i Again, the Ray EG likewiíe, not bcing ™ cet '¿f??.? 8 
perpendicular to the Superficies GHI, through which jt is X Rainal 
to pafs out of the A.queous Humour into a denfer 'Mé- 
dium, it oíight to be refraded again, and go towards the 
Perpendicular GR, and confcquently to arrive at fome 
Point of the Vitreous Humour, as L, which is nearer toM 
than if there had been no Second Refracción : Laftly, Be- 
caufe the Ray GL is alíbinclinedto the Superficies LMN 3 
through which it is to pafs from a denffc Médium to one 
thfoüs much rarer, it muft be refraded./ and gofrom the 
Perpendicular LT, the Pofition of which is fuch, you 
fee, tra the Ray, by geing from the Perpendicular, ap- ' 
proaches towards the Ray BDO j and we may conceiv^ 
it refraded in fuch a manner, that it íliall go to/tíic 
fame Point that the Ray BDO went to, that is^JQ the • 
Point O. So líkéWif ^ÉttjfirtflÉiriHHÉp R a W^ís we 
(fiáll find that the Rclkdións will carr^s%£fom F to 
L and from I to N, and that at laft it wiumeet the o- 
ther Two at O. And lince the Rays which fall betwixt 
BE and BF, are not quite ib much refraded as they 
themfelvcs are, it h evidente that they cannot do otherwife 
than mcet all tegether in the fame Point O. Thus we 
foj that the Point B ads upon the Bottom of the Eye, 
in the fame manner, as if the Pupil were of no Brcadth, 
and as if there were to come but one Ray with a Forcé 
equal to theForccsof all them that are contained between 
BE and BF. 

5. Nowif weconfider the. Rays which come from any i, That the 
orher Point of the Objed, as from A, we íhall find, that fXfnm 
*il thofe which enter into the Eye, will be* refraded ¿iffermt ^ 
in fuch a Manner, as almoft to meet all together in Po: ' nfs tffá 
the fame Point X. And fo likewife thofe Rays which °^f a Í^ any 
come from any other Point between A and B, will digertm • 
rncet very near together in fome Point of the Bottom ^^°^ tht 
of the Eye between X and O. So that we may affirm 

in general, That every Vohít of th? Objeff, aéls very r.ear- 
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ly hut upon one and the fame Point ¡7i the Bottom of th 
¿Eye; and on the other Hand, That every Point of tk 
Bottom of the Eye receives <very nearly the Iviprejfion of one 
Pohit only of the Objett. 
6. That tht 6. I fay very nearly, not exaftly. For if the Superfi- 
tm!f°rom h cics EDF > GHI ' LMN, were of fuch a Curvature, as 
jome Pohits, to carry the Rays from one fingle Point, fuch as B, to 
^^^^anocher fingle Point fuch as O, exa&ly; it would be 
ttofi*wh¡ch S inapoflible for thcrn to ünite the Rays which come 
come from from any other Point fuch as A> becauíe every o 
ther PoinC is di ff e rently iituated from B with refpecl: to 
the Eye. 

7.2W if the 7. Now we roay obferve, that' if the ObjecT: be re- 
wl- C °bl d iulr moved f urCner f vom cne Ey e ' in foch a manneY that the 
S^&Re?" P°i nt: B concinues ahvays in the Line BD, and the 
ftaüimt Shapeor Difpofition of the Eye be no ways altered; the 
L?!f T fc ' ^ays which come fr °m che Point B to the Pupil, will no: 
íAeReariaflfc diverge. io much, or be at quite fo great a Diftance from 
Rays whUh eachotheras they were befare ^ wherefore in entring the 
^jniZau Three Superficies EDF, GHI, LMN, they will be* 
Scnsof xjlp, fracted in íüch a manner, as to reunite a lítele nearcírto 
the Chr y ftalline Humour than the Point O is. 0h the 
other Hand ¿ if the ObjecT: be removed nearer to the Eye: 
beenufe the Rays which come from the Point B in or- 
. der V> pafs throtigh the Pupil, diverge more than they 
did, th&RefraQy [ W^b^)PP ro mcQZ beyondthe 

Point O. y/\ni^íie'ObJect nlay bcYo very near the Eye, 
that the Rayé* which come from any one of the Points, 
may diverge ib much, as never to unite at all. In all which 
Cafes, 'tis plain, there would be no one Point of the Ob- 
jecT: , that would not effecT: roo large a Porrion of the Bot- 
tom of the Eye $ and confequently the Action of each 
Point, would be confounded by that of the Point which 
is next unto it. ' 

s. ofthe ai- 8. This is what would happcn, if* the Figure of the 
ttratípnnutde Eye could not be altered j but toremedy all thefe In- 
*¿!r tor¿' n conveniencies Nature has fo formed the Eye, that it can 
become flatter or Ionger to fuch a Degree, as to adjuft 
ir íeíf to thcdifTerent Diftances that we would view the 
ObjecT: at. Wherefore when we would look upon an 
ObjecT: at a greater Diftance than it could be feen di- 
ftindtly at whea the Eye is of the ufual Figure, it is 
then made flat by the Help of the four right Muf- 
clcs, all which a&ing together, pulí it towards the Bot- 
tom of its Ball, and the Retina is by this means neat 
enjugh to the Chryftalline Humour, to be exaóTly ¡n 

tbc 
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the Place where all the Rays which come from any one 
Point of the diftant Objeft are reunited. And when we 
would look upon an Objc¿t that is very near, the Eye 
is lengthened by the Help of the obiique M úfeles which l 
encompafs it, and by being fwelled, compréis it ; and then 
the Diftance between the Chryftalline Humour and the , 
Retbia becomes greater, that the Rays which come from 
any fingle Point of the Objedt which is fo near, may be 
reunited in a fingle Point upon the Retbia. If, therefore, 
there remains any Confufion which Nature has not pro- 
vided a Remedy for, it is only in refpedt to the Aótion 
of thofe Rays which come from an Objedt that is too 
near the Eye, at two or three Inches diftance, fuppofe - 7 
but this is needlefs, or at leaft, not neceíTary to be reme- 
died j foras Sight was given us principally to take Notice 
of Thingsat a Diftance, and there is very feldom any Oc- " 
cafion for feeing Obje&s fo very near, Nature has not pro- 
vided for it. 

This Approaching and Receding of the Chryftalline 9 . Tp**thk ' 



Hmour with rcfped: co the Bottom of the Eye, is fo ne- ^/^fBirds 
ceífamin order to fee diftin&ly, that becaufe it cannot 
be perrbrmed by Mufcles in fome Birds, the Coats oí : ju»ncr. 
whofe Eyes are almoft as hard and inflexible as Be' 
Nature has provided another Way. For there 
ced in the Eyes of fuch Birds certain black Fü 
that are not in the £f&&009&G^&¡£¡: Aromáis, by 
which the Chryftalline Humour is connedSStfSffn the Bot- 
tom of the Eye, and by which it can be made to draw 
nearer to, or remove further from che Retina. 

10. It is obfervable, that the firft of the three Refra- 10. a re- 
flions which the Raysof Light undergo, in paífing thro' ?¿ r * d . ¿/í0 *~ 
the Humours of the Eye, is not to be found in Fifhes the%7s of 
who live in the Water, becaufe the Rays are already in Fijhes. 

an aqueous Médium, when they begin to enter into the 
Eyesof Fiíhes. And this feems to be a Reafon why the 
Want of thú Refra&ion fliould be cora penfaced fome 
other Way. And fo we find it is ; for Nature has made 
the Chryftalline Humour of Fiíhes Eyes more convex, 
infomuch) that it is almoft as round as a Globe, and v 
not of the Figure of a Lens, as ic is ¿11 other Animáis. \ 

11. As moft antient Perfons grow lean and thin by 11. That the 
Age, fo their Eyes grow flat and more funk than when °f 
they wereyounger. Now in this Figure of the Eyes, the 
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Rays which come from an Objed very near, come to «7 canfmfgd 
the Retina before they are reunited ¿ wherefore they im- oidMc,i ' 
prefs but a confufed Image upon ic ¿ fo that it is impoíli- 

R ble — 
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ble for fuch Sort of Eyes to receive any diftin£t Image, 
except when the Objeót is at a fufficient Diftance. 
u.Thtttbofe J 2. On the other Hand, fome Perfons haveby Nature 
EycsxohUh Eyes thac are longer and more gibbous than thofe of 

andn?ck a Iul other Men i in which the Diftance becwixt the Chryfc 
receive ow/y 9 talline Humour, and the Bottom of the Eye, is likewifc 
a confufed greater than ufual : In thefe, the Rays which come from 
! oyj7¿h7hJ one Point of anObjc&furtheroffthanordinary, arereuni- 
are at a Di- ted alfo, before they come at the Retina-) and then are fepa- 
jiance. ratec ] a gain 3 fo that they ípread themfelves a little upon the 
Bottom of the Eye. W henee it comes to país, that 
thefe Sort of Eyes can receive only a confufed Image 
of Obje&s that are at a Diftance; and ha ve a diftinft 
Image of thofe only that are near. 



CHAP, XXXI. 

( 0> 

ti r {wt we mean, when we fay, that the Images of 
tfaObjeuls are imprejfed upon the Organs of 

t rw^r-"Vl^*^^ once c ' ear ^ underftand, that every 

jdt ima/es.pf " fmgle Point of the Objeft a¿te upon one finglc 
vt/tb/eóhje^Po'mt only of the Bottom of the Eye which anfwers 
"ZieReún*. dire&ly to it ; and on the other hand, that every Point 
of the Bottem of the Eye receives the Imprcííion bf 
but one Point only of the Objeü; it is not difficult to 
conceive that the whole Obje£t a¿ts upon a certain Part 
of the Retina 3 which is as exactíy of the fame Shape 
with ir, as could be drawn upon a Cloth by the moft 
skilful Painter. We can yet lurther conceive, that this 
Part of the Retina does ftill more perfedly refemble the 
Objed, becaufe it receives as many different PreíTure* 
f in all ics feveral Parts as there are diíFerent Colours, or dif- 
ferent Degrees of Light in the feveral Parts of the Ob- 
je£t And becaufe we cali that an Image, or a Sfecies, 
which has any Refemblance to the Thing which it re- 
prefents, we cali that Part of the Retina upon which 
all the Rays of the Objed fall by that Ñame, and 
íay, That it impreffes its Image on the Bottom of the Eje. 



2. Therc 
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2. There is no need of fearching after any other Re- t £;™"f" s 
femblance in thislmage, than what has been mentioned.^^ 1 ^ 
For if we would make any further Comparifon betwixt the objak 
ic and the Objeít, we fhall find chem very difFcrent. And 

firft, herein they differ, that a Body is always repre- 
fenced by a Superficies, and Íbmetimes a Superficies by a 
Une, and íbmetimes a Line by a Poinc : Secondly, The 
Situación is diflferent, for the upper Part of che Objeci 
is painted upon the lower Part of the Eye, and the righc 
Side of the Objedt upon the left Side of the Eye, &c. 
Laftly, They differ in Magnkude, for a very large Objedt 
is reprefented upon a very fmall Part or the Eye. 

3. And the further diftant the Objed is, fo much the 3. Tkefrri 
lefs is chis Part of the Bottom of the Eye,- as is evidenc fcalsdiju'nt 
in the Figure of the Eye C, where the Space HI, which from the Eye, 
receives the Image of the Objeci: FG, is lefs than the t^íeprisié 
Space DE on which the Objeci AB, which I fuppofe tX'viju,- 
equal to FG, is impreíTed,* and this very nearly in the fig.L 
fame Proporción, a6 the Diftance of FG from the Eye is ¿¡¿ 

(tereater than the diftance of AB. ^ 

Whoever confiders ever fo little of what we havc %^" t *¿f r e e l 
bei?>re laid down, concerning the Nature of Light anj bythcfeiml- 
Colours, cannot but be of our Opinión, That the hja- g"™<9 ^ 
ges of Objeci s are in ibis wauner imprejfed on tbe BjJÍom of* een% 
the Eye : But he may be further convinced of it*j»m Ex- 
perience • for if, ^IMhttÉP^HÍN^ tn ^ V^indows of 
a Room, over-againft which are l«j%^flghc Objedts, 
we make a Hole in the Window-Shut, and place in ic tha 
Eyeof an Animal, freíli killed, firft takingoff neatlyallthe 
Membranes which the Boctom of the vkreous Humour 
is covered with, and puc an Egg-Shell in their ftead to 
hold this Humour in, we fhall fee upon the Egg- 
Sheli a difluía Pi&ure of all the Objedls that are wich- 
out. 

5. But becaufe there are fome Difficulties to make this S : ¿n#rtifi>* 
Experiment fucceed well ; I have thought that the íame "^fhi!/^ 
Thing might be done, by making a large artificial Eye, 
which I accordingly tryed : The opake Coacs, or Tunicks^ 
were all made of thick Paper, except the Retina, which 
was made of a very white thin Piece of Velíum ; in the \ 
Room of the Túnica Cornea-y I put a tranfparent Glafs, and 
inftead of the Chryftallinc Humour, was a Piece of Clu vi- 
tal -of the Figure of a Lens, but more fíat than chis 
Humour j for lince "there was nothing in this Machine 
but Air, iri the Places of the aqueous and virreous Hu- 
mours; a litfle lefs Convexity was fufficient to produce 
R 2 the # 
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the Refraftions required : And becaufe it was very diffi- 
cuk to flatten or lengthen this artificial Eye, in the man- 
ner the natural Eye is dorie by the Mufcles., I placed the 
Vellum in íiich a manner, that it could be moved back- 
ward or forward, at Pleafure. 
6..Wow tofee 6. This artificial Eye being fo placed in the Window 
an otrfa ií °^ a R°° m > t ^ at Ghk which reprefenrs the Túnica 
This Juifichi Cornea, may be dire¿tly againft fome Obje&s that are ve- 
ry much illuminated j we ihall not only fee the the Images 
of them impreffed upon the Vellum, but we may alio 
obferveallthemoft minute Parricularkies, which we before 
colledlcd from Reafon. Thus we may obferve, 

fj Tbefirft y. Ytrft> That it is at one particular Diftance only of 
Obfirvamn. the Ve llum from the Chryftal Lens, that the Image will 

appear the moft diftin&that is poíTible. 
8. Thefccond 8. Second/y, That this Image is noc fo diftind in theex- 
obfcwation. trcme Parcsi as in the Middle. 

> 73%22&d 9. Thirdly, That if the Vellum be too near the Lens;,* 
Obfirvattó. : i ie image will be icfc, and very much confufed. 
iQThefonrtb I 1Q . Tourthly, That if it be too far> tho Image wil#l>e 
Qbfervatton. ^ butall confufed likewife. 

11. The fiflh í'/a Fiftbfy, That the diftinct Image of any Objedb is 

Obfcrvation. {q ^ ■ ^ ^ ±Q Q h ^Q. j$ more remote . 

J oHe™athn h I2 ' ^s^ 5 ^ a f Sffl 8 Diftance berween the Lens and 
jervann. ^ e Vellurn> be r¡^.-V. ;,.\u t .;J;:J?C\ L c:ncl Image of an 
Objcd at a mófate Diftance; the Vellum muft be mo* 
ved alittle nearer, fo that the Diftance of the Lens from 
it may be left, if we would have a diftinct Image of a- 
another Objeót, which is at a confiderably further Di- 
ftance. 

ll'itFoíur *i Scvoithly, When the Vellum is ata proper Di- 
Vation. j€r ' ftance, to reprefent diftinóUy an Objed which is at a 
grcat Diftance, fuppofe an Hundred, or Two hundred 
Ypd's; therc is no need of alcering it, inorder to repre- 
fent, as díftind as is poffible, any Objeds that are at a 
ftill greater Diftance. 
H.Thetighth* 14. Eighthty, The nearerthe Objed is to this artificial 
Obfcrvatim. Eye, the further muft the Vellum be removed from the 
/ Lens. 

x^Themnth l i' Nmtbly, When the Objed is too near this arti- 
Obfervathn. ficial Eye, ic is impoílible to get any diftind Image, 

let the Vellum be removed to what Diftance ' we 

will. 
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16. It isto be obferved, that in thofe Cafes where any 
Alteration muft: be made in the Eye, in order for the I- iZZuthar- 
mage to become diftindr, this Alteration is much lefs in tifiáai Éje> 
the Eyes of Animáis, the Coats of which are flexible, and t**natu* 
than in this artificial Eye. For in Animáis,, the lehgch- ral E > e% 
ning or fliortning the Eye being always attended vvith a 
greateror lefs Convexity of the Cornea, the Figure of 

this Coat contributes its Part in producing that Effe¿fc 
which in the artificial Eye vvholly depends upon the Length 
or Shortnefs of it. Thus, if when the artificial Eye has re- 
ceived a diftinct Image of a diftant ObjecTr, another Object 
be placed before it at fuch a nearer Diiíance, that m order 
to have the Rays which come from every Point of it rc- 
unitedj the Eye ought to be made One hundredht Part 
longer than it is ¿ the Vcllum muft be removed juít ib 
much further from the Lens : But in a parallel Cafe of 
the natural Eye, it is not requiíice that That íhould be 
lengchned a hundredth Part of the Whole, becaufe the 
fuñica Comea being more gibbous than ic was before, 
am¿s greater Rejratttom, and fo makes the Rays reunite'í 
fooiSr than they would otherwife do. J 

17. The Image of an Objeít JmprefTed on the Eye^ 17. hat the 
an Animal, being received in a Place where the Chilla- ^Uaments 
ments, of which every Optick Nerve is compofej/ mcct ^¿^"^ 
each ocher ; ic is vn-££^^^ggg|g^js Im'^e is ib im- traufmh the 

preffed, that the P^v^ ñor mnu/> ^V^yspillarriPnrc ^yf^f^ 

íide-ways, but always fall direflly upon the Excremtries of a¿/»/° ' * 
them. To which, if weadd; That the Impreííion which 
is made upon the Extremity of every onc of thefe Capil- 
laments, is communicated from one End to the other, 
wc may conclude, that the Image of the Object is cranf- 
rriitted incire to that Place where thefe Capillaments end 
in the Brain. 

18. And becaufe we have no Senfation, when thcíe 18. the 
Parts of che Body are any way affecled, in which there f' f ain is , tht 

xt • • .ti t 1 vr Place xohete 

are no Nerves; it is very probable, thac the Nerves are theSa n i$tr- 
neceíTary to Senfation. And becaufe we have no Senfa- 
cion likewife, when any Obje£t makes an Impreííion up- 
on aNerve, if its Communication with the Brain be hin- V 
dred, or if the Braiíi it felf be affe&ed with any particu- t 
lar Diftemper,- therefore ic is reafonable to tfainkj that the 
Nerves are not the immediate Orgavs of the Sou), but 
that they are fo formed by Nature, as te* tranfmit the 
Impreflíon which they receive, to that Plac<\ in the Brain 
where the Origin of them is, and where pro iably the im- 
mediate Organ of the Soul's Senfation is. 

R 3 J9- How~ 
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i 9 .Tbat 19. However, we may further obferve, that there be- 
pZ'oñke in 8 Two of a Sorc of almoft all the Parts of the Brain, 
Ura'm which they cannot all of them indifTerently be thought the im- 
h the princir me djate Orga?i of the Soul. On the contrary, it is high- 
f tbeSoui* n0 * ty pr°bable> that fince we have but one Senfation only, 
though two Imprcffions are made by the Objed upon 
the external Organs of the Senfes which are affe&edj 
that therkjJs likewife one particular Place in the 
Brain where thefe two ImpreíTions meet. Which that 
Place is, may be very difficult to determine ; but whe- 
ther it be that fmall Gland which Phyficians cali the 
Co?iarium s ^ox whetherit be any other Part of the Brain, it 
is hardly to be conceived how they can thus uniré, with- 
out fuppofing fomething equivalent to what is now 
faid. 

^AXonjt- 20. Befides the manifeft Refemblance which there is 
& thlcmt\nua- betwixt the two Eyes ; I imagine there is another yet, 
K ps^ffm^ which cannot be difcerned by the Senfes, which confiíb 
CapitiamctiK jn this, that the Number of Capillaments in one Optji 
P op!i¡b m / N erve > is equal to the Number of Capillaments m. che 
Ncrvcs. other Optick Nerve. Thus (to make the Thing eáficr) 
Tab. vil. iS^je fuppofe the Optick Nerve of the Eye A to contato 
• Ig ' 2# fiveo^apillaments, the Extremities of which are CDEFG ; 
it is regulable t o think, .tha t there i s the fame Number 
in the Nen^ofj|p(l!B<^B^ of which are 

HIKLM. Vü^inealfo, that the Extremities E and K, 
which are in the Middle of the Reflr, are exaólly at the 
End of the Optick Axcs, that is, at the Ends of the Lines 
TE, VK, which pafs through the Centers of the Pupil, 
the Chryftalline Humour, and rhe Body of the Eye ; and 
that the reft are placed ib regularly about thefe, that we 
may take feparately all the Capillaments of one Eye in 
prder, and afíbeiate them with thofe in the other Eye ta- 
ken in the fame Order, fo as to make up a great Num- 
ber of JPairs, which may be called Sympatbetick : Thus 
begjnning with che Capillaments C and H, which are 
rnoílon the LeftHand, I make them the firít Pair ; the 
y other Pairs are DI, EK, FL, GM. I atn alfo of Opinión, 

/ thateach Pair of Sympathetick Capillaments end in 1 the 

I. In thef/wte Point of that Tart 1 Nerves mece in the Brain or no, it 



q/* the "Brain) This Conjeílure is not 
yet confirmedj by cutting open the 
Brain. But boticas itwill; the Ca- 
pillaments CH, DJ, EK, 
l ab. VII. &c. may veryproperJy 
~x'i¡i, 2. be called Sympathctr'ck. 

í'or whether che Pajrsof 



isevident, that two Images of every 
Objecl impremid upon thofe Capil - 
laments muft be feen in the very 
fame Place (becaufethe Optical Axes 
meet each other) thac is, muft be- 
come one,- and cherefore the Objeft 
apj>ears fingle. 
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fame Point of that Pare of the Brain which raifes a Sen- 
Varion in the Soul ; as you fee in the Figure, where the 
Pair CH meet in the Point O of the principal Organ 
% the Pair DI in the Point P, the Pair EK in the Point 
Q, the Pair FL in the Point R, and the Pair GM in 
the Point S. 

21. This being fuppofed, I conceive that when we 21. fío» the 
would look upon an Objedt, we turn our Eyes to it °^ t ^¡ m ^ 
in fuch a manner, that the two Qpticks Axes meet at medíate Or- 
the Point which we fix our Attention principally up- °í the 
on. Thus the Rays TE, VK, comingfrom that Point, Takvii. 
and falling upon the Sympathethk Capillaments E and ííg. 2. 

K, the two Impreflions which they make there, are re- 
united in one Point only* viz. in the Point Q¿. So 
likewife the Part of the Objed which is on the right 
•Hand, fhalces the Sympathetick Capillaments D and I, 
the ImpreíBons of which are carried to P. And again, * 
the Part of the Objeít which is on the left Hand a&s 
«jpn the Sympathet'ick Capillaments F and L, and their 
ítlferéffions unite in the Point R, and fo of the reft.,/ 
So \ílhc though there be two Images impreíTed upon the; 
Eyes, yet there is but one impreíTed upon that Part 
the Brain X which we here fuppofe to be the imjpt 
ate Organ of Viíion. 

22. What has be^j^lreaxi^i^^^he Im^üT which i^jfnévh 
vilfble Objefe imprfffWWW^ \¿ ^f wcll un- j£J¡0 
derftood; it cannot but be a ftill gifater Surpriíe, Chryfialttne 
that the Ariftoteliant and almoíl all Phyficians íhould ^¿"¿^ 
be fo miftaken, as to affirm, that thefe Images are im- ^rVo'r^' 
prefTed upon the Chryftalline Humour, and go no fur- of vífum. 
ther ' 7 for it will evidently appear, that the different Im- 
prefíions of the diverfe Points of the fame Objedh are all 
confufed there. 
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CHAP. XXXII. 

How Vtfton is performed, 

i.iyhath A FTER having traced the material Image of the Ob- 
To™' b/ Vi ' j e &> or tnc lM P re Jfi 07 i which it makes upon the ex- 
ternal Organs, to the Brain, I come nexc to explain how 
this raifes in us an immaterial Image, or thac Senfation in 
which Sight properly confifts, and to íhow the Reafons 
why ic ih clear and diftincl j and alfo how we perceive the 
Place, Situation, Dijlame, Magnitudes Figure, Nu?nber, and 
tke MotiouorReJl of fuch Objeóts. 
a. How the ■ 2. In order to underftand how this immaterial Image ■ 
immatctiuii- j s formcd in us, I muíl remind you of a certain Truth 
. golfea ¡¡ ,e which has been fufficiently demonftrated before ; and that 
¡oynizns^t is, That fuch is the Nature of our Soul, that partículas 
\Motions of the Body to which it is united., are the C*- 
( cafions of particular Perceptionsin it : Now differendí/arrs 
~¿the Obje& a¿t diftindtíy upon diffcrent Parts of the 
rm of the Eye, and their ImpreíTions being tranf- 
mitte\^p that Place of the Brain which is the principal 
Organ oí^he Soul^^^^^^jnjrhend, that the Soul 
tnuft have Nh.ma^ ^unncnffiKin^s raifed in it, at the 
fame Tirae^ffía wichout any Confuíion, as every one of 
them excites difFerent Motions. 
yWhenceh y It fs manifeft alfo, thac this immaterial Image, ought 
u that [fúij- to befo much the more 'vivid or clear, as the Objed: 

<¿Íir. " ; " *~ enc k ^ ort ^ more ^- a y s of Ligta which are received by 
the Eye ; for by this means the Impreílion made upon 
the Organ will be fo much the ftronger. And the Large- 
nefsof thePupil contributes likcwife to this Clearnefs, bc- 
caufe ¡c aflbrds Room for more Rays that come from the 
¿ame Poinc of an Obje¿t to imprefs the Inage on the 
Bottom of the Eye. 
^. Thattht 4. Ic is true, that if we confider the Adtion of one 
W'^ata ^°* n t 0<r the ° b j c & 0D ty> we muft ¿y* that, the Senfa- 
&flj¡ie* rion ought to be weaker or more obfeure in proporción to 
iughttobáat thegreaterDiftanceof the Body, becaufe the Rays of Lighc 
^ r ^^*which come from one Poinc of it diverge, and therefore 
fewer of them enter into the Pupil when the Eye is far ofT, 
than wheh it is near. But we know that one Point of 
the Objeot does noc a<£t alone, but always adts in com- 
pany with'a great many others, and the whole Image of 

the 
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ie ObjecT: is imprefíed upon fo much a iefs Space orí 
je Retina» as the Diftance of the ObjecT: from the Eye 
greater. Thus if one viíible Point, at the Diftancc of 
ivo Miles* fend to the Pupil but half the Rays that it 
vould do if it were but at a Mile diftance only, this is 
nade good by fome other vifible Points that are near it, 
hich fend their Rays upon the fame Capillament of the 
Oftick Nerve, where one íingle Point of a nearer ObjecT; 
ivould fen ¡ ics Rays ; wherefore the Viíion ought to be 
$ firong and vivid. 

5. To this we may add, that becaufe we open the f.jyhyti- 
Pupil of the Eye a lítele more when we look upon Ob- fi ant objea* 
¡e&s that are at fome diftance, than when we look at ^¡^0"^ 
thofe which are near,* therefore we take in more Rays 
from any Point than we do when the Pupil is not fo 
wide, and this makes the Senfation more clear. And thus. - 
we find, rhat a Mountain looked upon at fome diftance N 
does not appear of fo dark a Colour as when we are 
cent. - 
IlAs to the Diftin£f?iefi of Vifwn^ that evidently de- 6/fíow os- 
pends%pon the Refra&ion of the Rays; and it is then^ w ^ ír ~ 
asdiftinct as poílible, when the Refracción is fo made, as v 
that all the Rays which come from one and the ír^¿# 
Point of the ObjecT:, meec together exactly in ovyznd 
the fame Point of tl^Jn¿M^^^he E x /r But 
:his never is precifely ro^mRntnolc^SksvJfch come 
from that Point of the ObjecT: which is a?Ke Extremi- 
ty of the Optical Axis j for it is evident, that thofe 
Rays which come from the other Points, are reunited 
fo much the lefs exactly one than another, as they are 
more diftant from this Axis ; wherefore we cannotatthe 
fame time have the moft diftinct Senfation but ¿n this 
Place alone, and the reft will be more confufed. 

7. This being fo 5 it followS from what was before de- „ wk y * ¿ 
monftrated concerning the confufed fmpreílion of an Ménfeob- 
ObjecT: that is near, on the Eye of an Old-Man ; that that *** 
he muft fee fuch a near ObjecT: very confufedly • and thus 
we íhall efeape the Error of thofe, vvho are of Opinión, 
that the Confufednefs in the Sight of Old-Men, adíes \ 
from henee ; that the Faculty of Seehig, or the Se?ife of % 
See'mg is weaker in them than in others. And índeed it 
is very furprizing, and very lucky, that ac a time when 
the Doctrine of Refra&ions was not at all known, A~ 
riftotle Jhould hit upon fayin^, that if an oíd Man had 
the Eye of a young Man, he would fee as the young 1 
Man does j which is the fame Thing as to fay 5 that the i 

Fáult 



250 ROHAULT's Systzm Partí 

Faulc in che Sight of an oíd Man, does not arife from anj 
Defect in the Faculty of Seei?¡g> buc only from fome De- 
fecó in the Organs. 
t.Whyfcme 8. On the other Hand weare aíTured, thac thofe Per 
Qb^allha* ^ ons > w^ote Eyes are longer and more gibbous than ordi« 
JeataPfi nary, receive a diftincSt Impreílion only'of thofe Objefij 
tanceconfu- which are near ; and a confufed Impreílion of thofe thj 
ftdtf. are ¿\Q. mt . Wnence ic is eaíy to conclude, that fuch Per- 
íbns muft fee Obje&s that are near them diftin&ly, and 
thofe that are at a Diñance confufedly. 
It^tfoy 9. The D¡fii?2&nefs of Viíion depends alfo upon the 
Caufe of the Largeneís of the Space which the Impreílion of the 0b* 
Diftmanejs j e ¿j ta k es U p i n t h e Bottom of the Eye, *where there oughi 
•J J**< to ^ e aC jgafl. as man y Extrcmicies of the Capillaments o! 

the Optkk Nerve, as there are difFerent fenfible Part> 
in the Objeét which fends forth the Rays, in order fci 
n every one of them to make a diílinft Impreílion. Fo: 
if the Rays which come from two difFerent Parts of the 
Objecl:, meet together in two difFerent Points of the fp 
v Capillament, it is the fame Thing, as if th£y metj#5oní 
( Point, becaufe they cannot communicate two S.\. 
* ^Motions to this Capillament at the fame time And this 
lie Reafon why Obje&s, that are at a very great Di- 
ítaH^e* becauíe their Images are impreffed on a lefs Space, 
are feeí^but co nj 
jo. Why oí- 10. fft^rhe^f!/ ir this ciutant Ubjeít be compofed of i 
jefa* xvbofi g re at manj^imerent Pares which are of difFerent Colours, 
d^ereuTco- lí is evident, that if feveral of thefe Parts a¿t together 
iours, appear upon the fame Capillament, that which is of the brighteíl 
of *tebm" ^olour is onl 5' one rnat will be feen, becaufe the 
Colon.""" Capillament will receive the ImpreíTion only of this Part. 

And thus we fee that in a Meadow where there are a great 
many white Flowers mixed with a vaft Number of green 
Spires of Grafs, at a Diftance it looks all White. 
M.Mowwe ii. If ithad never been obferved, that we fometimeó 
y £imfto ^ ^ ave no P erce P^ on ' ^hen we would have fome, and at 
*¿na¿n¡ngs. other Times have a Percepción, when we would not, we 
íriould not have been fo rcady to have connefted our 
/ ' Judgement with our Senfation, and Senfation would only 

have been fimple Pcrception : But when we had once 
made this Reflexión, our Senfation muíl neceíTarily be a 
compound Pcrception : And if we had been more wary 
in our Judgement at firít, fo as not to have aílentcd to 
any Thing of which we had not a clear Perception, all 
that we could plainly have inferred> is, that fomerhing 
concurrred with us to caufe Senfatioq. But baving been 
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n ) tntiy accuftomed from the Beginning> and over-hañy 
our Judgement, we have drawn a different Confe- 
icncej and look upon che Senfation, which now upon 
ore mature Deliberation, we acknowledge only as an 
cidcncal Mode of exifting, to be nvithoút us, and there- 
iré we refer it co externa/ Objetfs • and we have fo of- 
made this Judgement, thac we are accuílomed ro do 
without any Difficulcy, and withouc che leaít Sufpicion 
f its noc being conformable to Truth. 

\2. We have been confirmed in this Errour about Vt- 12. Amthe^ 
m by anothcr Millake. We obferve, tfeat when an *¡f 0 n tl "* 
»kc Body is puc between the Objeft and our Eye, wc 
jen ceafe ro fee ic : From whence we oughc co con- 
ude, chac che Thing which concurs with us co excicc 
enfation, is beyond che opake Body, and being no longer 
ble to act upon our Orgam, we ceafe co have che Sen-*^ 
ilion we had before. Buc inftead of reafoning in this ^ 
nanner, we imagine, chat che Senfation which we have 
ghr or Colour, chac is, che Lighc or Colour which 
£ive, is beyond chac Body, and fo carrying our 
tion as far as the Objeft icfelf, we go as it 
verc out of our felves, along che Line in which 
eceiye the Impreílion of che ObjecT:, and afcribe 
m Senfation co ic, chac is, che Colour which w^er- 
eive. 

13. The fame Thing chat leads us toUferJ^e whole Wrf^jfí 
Scníation which we have of an Object cofomeTtíing without sYuZhm^f 
us, leads us alfo co refer all che parcicular Seníacions of an oíjeíL 
which ic is compofed, in che fame manner, in ítraight 
Jnes, according co tl?e Dirt&ion in which we receive 
he tmpreflíons from different Parts of che Objecl : Thus 
le Impreílion which is made in che lower Pare of che 
otcom of the Eye, coming to us in the highefl: of all 
the Lines by which the Objecl raifes any Senfation in us; 
it is along this Line thac we refer che parcicular Senfati- 
on which arifes from ic. So likewife we refer co che 
ioweft Pare of che Objed, chat Senfation which arifes from 
the Impreílion made by it, on che highefl: Pare of che 
Botcom of che Eye. And henee ic is, thac though che ^ 
Whole Image which che Objecl impreffes on che Bottom ^ 
of the Eye be inverted, yet when we look upon the Ob- 
je£t through a fjmple uniform Médium, this hinders not 
buc thac ic appears in ics crue Sicuacion,- that is, the 
immaterial Image makes the Obje¿fc appcar co us as 
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14. How ne 14.. The Knowledge of the Diffiance of an Objeft 
*Sift¡mtt!* as we ^ as t ^ iat °* r ^ e Situation of ir, depends upon om 
referring our Senfation to fomething without us. F« 
our regard being chiefly upon the Pofition of the two 
opücal Axes¿ and the Motion of the righc M úfeles ( 
our Eyes by a natural Way of Reafoning, fliowing i 
very nearly, the Relation or Inclination which thefe two 
Axes have to each other, and ac what Diftance from 
us they meet together ic is to this Diftance that 
refer our Senfation, that is, to the fame Place where the 
Obje&is. Wherefore if at any Time we are deceived 
in the Judgement we make of the Diftance of any Ob- 
ject when we look upon it with both Eyes, it is be- 
cauíe we do not know exaítly at what Diftance the 
Optica! Axes meet. 

w'a A ' n kn'íl* ^ nc * ú we ma ^ e u ^°f kut one Eye, wecan 
^h? Difame know the Diflattce of an Objedt,- provided we moví 
o/an objeíl. from one Place to another ,* for we have fome kind o 
* ...^ ^ Memory of the Poíition of the Optica! Axis in the/ 
Station, when we really attend to the Pofition ugSt ta 
another Station ¿ fo that we imagine two Opticil Ax«¡ 
though there be indeed but one, and by that meara 
sfs at the Diftance where they meet ¿ and to ti; 
Objeót. 

16. AThird iSS^ince w^annnMnclíiTe, rhe Optica! Axes to each 
^DUUnZ 0t ^ lcr w ^lSzx^ fíS^^&ii uiucr to make them meet 
of an objea. at one Wltei of an Objeft which is at a certain Di- 
ftance from us, but at the fame Time we muft puc 
each Eye into a paiticular Difpofition or Figure, necef- 
fary to fee diftin¿tly at that Difttnce ; we may prelurce 
that Nature has ib ordered the Mufcles of the Eyes, 
that they neceirarily procure both thefe Effe&'S at the 
fame Time : And that this is fo, we fhall have no Doubt, 
if we obferve, that they who fee but with one Eye, 
move their Eyes in the fame manner to lcok upon Ob- 
je¿ts at different Diftances, as they who fee with both 
Eyes. So that it is íufficient, if our Eye be fo flatten- 
ed or lengthened in a particular manner by the Adion 
/, of the Muleles, as to caufe fome Alceration in the Brain, 

/" which puts the Soul upon conceiving the Poíition of th<< 

Optica! Axes : And fince the perceiving this Difpofition 
is the moft natural Argument to make us know the Di- 
ftance of an Objed, it follows, that the lengthning 
flattening the Eye is alone; tyfficient to difeover thu 
Diftance. 



L. 



17. But 
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17. 8at becaufe the Alteration of the Shape of one ^.ThatitU 
yconly, when we make ufe of it to fee diftin&ly at e /£ e ¡ vc to d % 
fferent Diftances, is notfo fenfible, as the Alteration of thcjndg^ 
ie Situation or Pofition of the two Eyes, when in ^"¿^ 
rder to look at different Diñances we turn them dif- faLeefín 
irently, that v/e may make the two Optica! Axis meet objeéi, when 
ithefame Point; therefore we are not to think, that j^j™*^* 
lis latcer Alteration is foexa&ly made> when it is deter- me Eye, than 
lined by the other, as if it were caufed by that Atten- 
ion which we ha ve when we look with both Eyes up- E^™'* 

the fame Point of an Objeft. And this is the Rea- 
)o why we are rnore apt to be deceived in the Judge- 
aent we make of Diftance, when we ufe but one Eye 
han when we ufe both. Andindeed if we try to touch 1 an 
)bjeít at three or four Foot diftance, with the End of a 
tick of about the fame Length, we íliall find, that if _ 
^ look at it but with one Eye, we fliall mifs touching > ^ 
two or three times together whereas if we look at ic 
rith both Eyesj wc fliall touch it the firft Time. 
iíj^Whatever the Alteration be, which is made in the 18. 7/5 
üycs v^en we look upon Obje&s at unequal Diftances, "['¿^ 
t is certain> that That Alteration cannot be at atl fcnfr 
k, when the Diftance is fuch, that the neareft Objeft í 
great Way ofT ; wherefore we muft be very Hable to 
nore deceived in our J udgem ent of great Diftanc^ítai 
ffmall. 

19. Beíides the two forementioned MelSi^judging 19. That the 
f the Diftance of Obje&s, which are the principal ones, f¿$ff"¡£¡ 
herc is yet íome others : As Firft. Having often obfer- nefioftLi- 
ed, that an Obje¿t appears more confufed the further it ™*g" *f o¿- 

diftant from us, we make this a Rule of determining J ¡ n a j¿¿J l * 

he üiftances of Bodies, fo that according as thcy appear theW díji 
nore or lefs confufed do we imagine them to be at a 
feater or lefs Diftance. 

20. So likewife, becaufe we have often obferved, a0 . The fame 
kt an Objed looks of a brighter Colour, the further it V>i»& aifi 

b removed from us j therefore when we fee an ObjeS 
" a brighter Colour than it ufes to appear of when it is W* or lefi 
ár; we conclude, that it is at a great Diftance from bri ¿ hi 



Judgc- 
nt of great 
' ''anees 
than of jrnalL 



\t An Objeel at three or Four Foot 
Afiance) is to be obferved, that 
*s Stick muíl not be thruft dire&ly 
[¡pon the Obje&, but moved ob- 
Squely, in the íáme manner, as if, 
Mica a Ring is turned Side-ways to 



the Eye, we would try to run a 
Stick through it ; as is jiiftiy re- 
marked by Malbraneh in hit En- 
ejiiiry after Trttih» 'Book I. Chap. iX. 
Sed. 3. ' 



21. The 
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ai. Tbattoe 2Ib The Situation is anorher Means ílill of knowi 
j¡Zib y D t l ht the Diftance of Objeds. For, of thofe Things whi 
shnation al- we imagine co be lower than our Eye, we judge them 
be fartheftdiftant which affeít the Eye with the higb 
Rays j and on the other Hand, of thofe Things wh¡ 
we imagine to be higher than our Eye 3 we judge the 
to be fartheft diftanc which affed: the Eye with the lo; 
eft Rays. 

tm^im ¿f 22 ' Further, the Interpofition of a great many oth 
Obje¿ts between us and the Objeít we look at, mail 
'mtkcfm"' us cnin *° t ^ ac ^ e Diftance is greater than otherwi 
thinki'that we fliould; becaufe the Diftance which we concá 
the oijeti is to be betwixt every one of them, is the Meafure whi 
D¡Mm¡f er we com P uce the Diftance of the Obje¿t by : % 
* in the Inftance of the Moon^ when it is at the h¡$ 
, ¿ above the Horizon, and we look at it through ti 
/ * ' Air only in which there are no other viíible ObjeS 
we imagine it to be nearer to us, than when it rifes \ 
fits ; becaufe at thofe Times, there are a great ram 
intermedíate Objeóts upon the Earth, betwejf 
and it. f. 
«metoíJáp 2 v When we know the Situation and Diífancc j 
theWgnejíigM Objecr, by joining thefe together, we form a Jud[ 
ri^ent of the Bignefs of it ; For, becaufe we imagine d 
ExSí^tnities of an Objech to be contained between tw 

¡E2,e, which diverge froc 
each otT^S&ri proportion to their Diftance ; therefa 
we eafily conceive what.the Big?iefs of the Objed is i 
a given Diftance. So that if at any Time we are <k 
ceived in our Judgement of the Bignefs of any Obje¿ 
it is becaufe we are firft deceived in our Notion 
its Diftance. Thus, becaufe we cannot truly comprí 
hend the Diftance of the Moon or Sun from us, there 
fore no Imagination can reprefent thofe Bodics to us !¡ 
great as they really are. 
*4« w h the 24. And this is fo true, that the Stars feem to ^ 
bifllr tout íbmewhar larger, when the Interpofition of vifible Ob 
when they are jecls which are between them and us, helps us toiro¡ 
zon he HoU ~ S' ne ^ e ^ r Diftance to be greater ; For ic is not os 
ing 1 to the Interpofition of Vapours» as the Ancien: 

thougb 



I. To the Interpofition of Va- 
ponrs, &c.) Since the Angie under 
which the Moon ap'pears when in 
the Horizon, is not greater than 
ordinary, it is evidenr, that noching 
oughc here to be aferibed to the 



RefracYion of tfee Vapours. A« 
that this Angle is not greater ttí 
ordinary, is clear from heneci tta 
though every particular Part of tk 
Horizon (as well the Diílances* 
the Stars from each oth¿r as the Srí 
ibcc 
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ought, that the Sears appear of different BigneíTes, 
i'if the Rays which carne from the Extremities of them 
the Eye of the Spe&ator, were by that means re- 
lacted, fo as that he íhould fee them under a bigger 
Ingle. For modern Aftronomers who have meafured the 
Ingles under which the Stars appeared, when they were 
q the Horizon, and when they were at their greateft 
Altitudein the fame Day, 1 have always found them the 
ame. 

%f. It is to be obferved alfo, that very luminous or *jr.7¿*¿^ 
ight Objeds mu'ft nceds appear bigger than they would b J^ a \°¡^ s r 

0 if they were not fo bright. For if the Image which thanthy 1 '* 
hey imprefs upon the Bottom of the Eye, affeóts not 0ii & ht í0 

>nly a certain Number of Capillaments, but fpreads it 
fclf to the Extremities of other Capillaments which are 
ibout ir, it is the fame as if it had covered them al-^ 
Ib; becaufe the Rays have fo great a Forcé that air 1 
thcfe Capillaments are moved by them, and not at all 
Ved by the Motion of thofe Rays which come from 
hiÉother furrounding Bodies which affed the fame 
ViJvjut are very fainc j therefore a bright Body ap- 
jears fo much the bigger, as it takes up part of the 
)bje& which is not fo bright, whofe Rays are fwalloj 
:d up by it. 

26. We may add flill further ; that th e ImprdffcJh of 26. Why the 
very luminous Bod)flHpSWPBB(|fls tMKtend & ^ h '* s /*tid 

lf%ll round to fome Capillaments, \vnraWfo Rays at "/thwgha 

1 come to from the luminous Body ,* in which Cafe, Tefcjcope, ap- 
is manifeft, that the Objeft muft appear much bigger tjggj^ 

than it would do, if its Light were more faint. And ot ¿ er obji&s. 
ic is certain, that we fee the fixcd Stars in this man- *pi>f * 
m; becaufe if we weaken their Adtion, by artificial- 4 
ly contracling the Funil, and looking at them through 
a Hole made in a Card with a Needle, 2 . they 
appear much leis. But that which mofl: iurpriz.es thofe 

whd 



tiiemfelves ; nay the Stars, when 
they feem to be larger, feem alfo 
totakeup more of the Space which 
tirrounds them ,) though, I fay, 
every Pare of the Horizon feems to 
be equaíly inlarged yec the whole 
Circle cannot contain any more 
than 360 Degrees j wherefore Bo- 
dies in the Horizon are not feen 
lindera greater Angle, but every Pe- 
gree in the Horizon fcems greater 
than in the Meridian. 



T. Ha'ce alvoays found them the 
fxme) Nay> they have found the D¡- 
ameter of the Moon, when at the 
higheít, a litrle bigger, than when 
fhe rifes or fets. See Malbranch't 
Search afterTruth. "Book I. Cbap. ix. 
Se¿7. 3. 

2. They appear much ¿ejs) Nay» 
thar the hxed Stars, by reaíon óf 
their immeníeDiíhnce, are buc like 
Points only, excépt that their I-ighc 
is a littie düaced by Refracción, is 
evidopc 



V 



T 



ing the Big- 
nefs of an Qb- 
jefi> heíps us 
mrtch in 
jndgeingof 
its Dijiance* 



iB. How roe 
know the Fi- 
«nreofan Ob- 

. jté. 

% L¿flVhy roe 
fce an ObjeC? 
**frrg¡e jachen 
toe iookc^it 
with both 
lijes, 



30. Why an 
Qbict? ap- 
fcars doubU. 



3T. Another 
Way to fee an 
Objfd double. 
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who íée not the Reafon of this, is, that when we loo': 
at the Stars with a Telefcope, they appear as much di. 
minifhed as other Objeds appear inlarged by itj and fot 
tbis fole Reafon, becauíe hereby the Forcé of their Rays 
is very much weakned, 

27. It is certain alfo, that as the Knowledge of 
the Diftance helps us to find out the Bignefs, fo like- 
wife the knowing of the Bignefs helps us to conceive 
the Diftance- Thus, when we know that a Man i¡ 
about five or fix Foot high, when we fee him to 
appear but very little, we conclude him to be at a grea; 
Diftance. 

28. It would be fuperfluous to fhow particularly hos 
we know what Figure any Objett is otv after what ki 
been faid concerning knowing the Situation, Diftance, and 
Bignefs of its Parts y for the Knowledge of its Figure 
Toníifts in thefe. 

29. Ñor is it difficult, after what has been . faid, to 
give a Reafon why an Objeft appcars fometimes Jk- 
g/e and fometimes double : for it is evident, that an Jp 
je£t muft appear íingle, when it fo affedts the á)Pp* 
tbetick Capillaments of the two Optick Ncrves, as to ira- 

cefs 1 but one Image upon the Brain. 

And chis is confirmed from henee, That if we 
preis^rber of o ur Eyes w ith our Finger, fo as to make 
it receivlLthe hflpHNMtf|R on a diíferent Part 
from whaSii^fould do by the common Motion ofcthe 
Mufcles ; as it is certain, that the Images which are then 
imprefled on the two Eyes, do not fall upon the Sjmpa- 
thetick Nervesy ñor reunite in the Brain, fo we cannot fail 
to fee the Objeét double. 

31. So likewife, if ^we look very intently upon a par- 
ticular Objed, and at the íame time ínother Objeft be 
placed nearer or ftirther ofF, which ccnfequently cannot 
imprefs its Image on the Syvtpathetick Capllaments of the 
two Optick Nerves; in this cafe k muft imprefs two I- 
mages on that Part of the Brain which is the immediate 




evident from henee, that when they 
are about to be eclipfed by the 
Moon j when they enter inioitsBo» 
dy, their Lighi does not decreafe 
gradually (as that or' the P!an«rsdoes) 
but vaniíhes all at once, and at the 



End of the Eclipfe? ic appears agaia 
ai] at once. 

2. 'But one Image ftpon ú'. 
'Braln) See the Nota en Cbap. X2p& 
Art. 20. 

Organ' 



Chap. 32. of Natural Philosophv,' 257 

Organ of Viíion, and therefore 1 it muft be feen 
double. 

32. Having feen how we come to know the Sitúa- iz.Howne 
tion, Diítance, Magnitudes and NumbeYof Objecls by ^^¿r 0 * 
our Sight ^ nothing more remains but to examine how" 0 *"' ^' 
we know whether they be in Motion or at Refi. Now it 
is not difficult to conceive, that we know a Body to be 
in Motion ¿ firft, when its Image appears fucceffively 
applied to different Images of certain Obje&s, which 
we do not compare with any other, but imagine to be 
immoveable; or when we find that we muft turn our 
Head or our Eyes in order to have the Objeót always 
at ther End of the Line along which we carry our 
principal Attention; or laftly, when, if we move nci- 
ther our Eyes ñor our Head> we find it is gone out of 
that Line. The contrary to all which makcs an Ob- 
je£t appear to us to be at reíl. '"^^ 



v. It mnfi be feen double) It may 
b^kther obferved here, chai if 
the^^ect now mentioned, be pla- 
ced beyond the Point where the Op- 
tical Axes meec, it will 
then appear double in 
fuch a manner, that of 
the two Images, chac 
_ on the right ááM_ 
feen with the right Eye, and RI8I 
on the left Hand wich the lefc 
Eye; but if the Objeft be on this 
Side that Point» then the Jma^e 
which is on the right Hand will 
be feen with the left Eye j and the 
Image on che left Hand with the 
right Eye. The Reafon of which 
is, becaufe in the former Cafe the 



Tab. VII. 
Fig.2. 

which 



Obje£c impreíTes its Image on . 
HIK the Jefe Side of the righc ¡ 
Eye, and therefore is feen by it . 
on the right Hand, and on the EFG > 
the righc Side of the left Ev , 
and therefore is feen by icón the 
left Hand ; In the Jatcer^ Cafe ic 
impreíTes íes Image on 'J,M the 
)f the rifOV Eye, and 
Thereroie Ü^Éttfs co t 'l on the Lefc 
Hand i and'^fcíJDE the lefc Side 
of the left Eye, and therefore ap- 
pears to it on the right Hand. 

What fnrpriziug ThingsfoUoxo from 
this Obfervation> may be feen in 
the Notes un the followin¿ Chap- 
ter. 



J. 3a f T-' c£? 35 
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C H A P. XXXIII. 
Of DI0PTR1CKS. 



I. That ottr 



tEn"fd~¡f- W ^ c k ^P on ^ e ^ e SuppoGtions ought to come to pafs, 
'¡ntSorts when we look through different Sorts of Perfpe&ive- 



TN order to prove the Truth of fome of thofé Sup- 
°v¡j¡lnmaybl pofitions which we have made about Vifion ; we 
confimed by ought now to confidcr, whether or no all thofe Things, 

the Exami- 
nation e 
ferent & 

cfPerfpeühc GlaíTes or upon Looking-GlaíTes, be agreeable to Experi- 

Loí¡n¡! ld e . nce ¿ for this wil1 be a g reat Proof of the Truth of 
Giajfes.^y -fímíz Suppofitions. 
z. yp*» 2. We will begin with Perfpe£tive-GlaíTes, and firft 
, fyufdvhm lec us confider that Sorc called Multiplying-Glaflis, fuch 
'fookedatthro^as that in the Figure ABCD. Now ic is evident in tím 

Gw1* ljÍ " Ím fifft PIaCeí that WÍth0UC thíS Glaí " S ' the E 7 e E WOulcjj^ 

Tab! viil the Objeft F, by means of the Rays which come tforn 
HoG; and becaufe the Superficies BC is here parallel 
to the Superficies AD, which is oppofite to it, and there- 
fore trfc^Refracüon which the Rays fuffer when they 
enter interne Gla&^gkft^^Jg^c Refracción made 
at their comfagjfir: ít follows^nac the Eye ought not- 
withftanding, to receive the Impreílion of the Objed in 
the fame Place G, where it would have received it if 
therc had been no Glafs j and for this Reafon it oughc 
ftili to fee the Obje£t in F. It is alfo certain, that 
the Objecft F, would malee an ImpreíTion upon an Eye 
placed in N by the Rays which it would ícnd thither, 
if there were no Glafs between ; but becaufe thefe Rays 
now meet with the Superficies AB, by which they are 
fo refra&ed, that when they come out of the Glafs, 
they enter into thc Pupil of the Eye E, and afterwards 
go on in fuch a Manner, as to fall upon that Part of 
the Bottom of the Eye marked I, where they imprefs 
fuch an lmage as an Objedt placed in M would do ; 
therefore this caufes the Eye at the fame Time that it 
fees the Objeót F in its true Place, to fee it alio in M. 
So likewife the Rays which would excite Vifion in the 
Eye, if it were placed in O, and no Perfpe£Hve-GIafs 
ínter ve ned, being in this Cafe refraded by the Super- 
ficies CD, fo as to imprefs an lmage of the Objeá: F 
on the Part of the Eye marked H, where an Objeft 

placed 




Chap. 33. of Natural Philosophy. 259 

placed in L would make íes Impreffion if there were 
no Glafs; ic foilows, thac the Eye E ought to fee yet 
another Objeít F in L. In a Word, it is eafy to infer* 
that the Eye muft fee the Objeft F in all thoíe Pla- 
ces, where the ílreight Lines termínate, which coming 
from the Pupil, pafs through the feveral Sides of the 
Glaís, by which the Rays of the Objeót are fo re* 
fraíted as afterwards to make an Impreffion of it upon 
the 'Retina. 

3. I have nothing further to add to this, but only that .i;!^!' 
fometimes the Objeót when looked at through the Sides pZr^imX' 
AB, CD, may appear diíFerently coloured from what it ti. 

does when looked át through the Side BC ; the Reafon 
of which is, becaufe the Rays which come from the Ob- 
je£t through the Sides AB 5 CD, are refra&ed pretty 
much in the fame manner 3 as they are by a Vrifm, 
has been explained before. 

4. Let us now examine a convex Glafs fuch as that 
in the Figure CDEF. Now it is to be obferved, that 
\ic is the Property of this Glafs to colle£t into a Point 'diftermt 

tí» Rays which fall parallel upon fc; fo is it the Pro- 
perty of it, to colleft into a Point, likewife the feve Al fa jf mg t hñ' 
Rays that fall upon it from any (ingle Point of an Ob- jrcwwf* 
jeft, with this Condition, that the Point where they are $'¿ t x , 
reuniced is fo mud^ieftmh|rdiíhnt frocv the Glafs, 
as the Point from^nfflrrmeRa^^|Darat; 4 j is nearer to 
it; and this latter Point may be fo ne!h-, thac the Rays 
which proceed from ic, may never be reunired at all, 
but become parallel or fomevvhat diverging when they 
come out. 

5. This being fuppofed, if the Objeft AB be at a pro- c J v( f£í 
per Diftance from the Glaís, all the Rays which come TayZake tht 
from every Point of this Objeft, may be reunited again image ofthe 
in as many other Points. For inftance, the Rays which c *»f* m 
come from the Point A may be colle&ed together in H 3 

and thofe which come from the Point B, may be col- 
le&ed together in G. Now if the Eye were placed in 
the Point I, it is certain, that becauíe the Rays which 
convey the Image to ic from every Point are cenverging, ^ 
that is, enter into the Eye with a Tendency to unite toge- 
ther ; therefore I fay ic muft neceflarily be, fince the Re- 
fra&ions of the three Humours of che Eye are made in 
the ufual manner, that by means hereof thefe Rays muft 
unice together fomewhat nearer to the Chryftalline Hu- 
mour than they would otherwife have done/ VVhercfoie 

S z tf 
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6. lloro it 
makes oíd 
Men fee more 
diftinil. 



jrf. Why 'u 

-tnaket an Ob. 
ieÜ appear at 
a greater 
Diftance. 



if this Eye be the Eye of a young Man, which cannot 
flaccen ic felf beyond what is requiíice to fee Objecb áu 
ílinctly, whoíé Rays fail upon it as it were parallel ; ic is e- 
videntj that fuch a Perfon will fee Obje&s ío much the 
more confufedly as the Rays which fall on the Eye have 
a greater Tendency to unite together more on this Side 
the 'Retina. . 

6. But if it be the Eye of an Oíd Man> which by the 
common Decay of Age is become flatter than the Eyes 
of other Men ¿ becauíe the Reafon of fuch a Perfon's 
íeeing Objeóts confufedly is, that the Rays which come 
from any Point in an Objed: are not reunited whcn they 
come ac the Retina, which they fall upon fooner than 
they fhould do, thercfore a Convex-Glafs makes them 
fce difl'm&ly j for it makes the Rays more converging, and 
<£fc£elps the Humours of the Eye to rcunite them juft 
when they come at che Retina. 

j. The Difia?ice of an Objedl lookcd at through fuch 
a Oláis, ought to appear greater^ becaufe the Difpofitioa 
of the Rays which come from any Point is fuch^yri 
caufes the Eye to put it felf into íuch a Figuren as 
bccafions the Mind to imagine the Diftance greater. 
And this is the Realon 1 why we think the Objedt 
to be further ofF, if we be not prejudictd before-hand 
in our Opinjon of ^^¡j¿^hg¡p. ic really is. 

T 8. As 





i . W¡y we think the Objecl to be 
further ojf) Herc che famous Dr. 'Bar- 
row propofes a very greac Difficulty 
in his Optica! Leclnrcsy v\z. the 18. 
towardí the End. ÍJorvever, fays he, 
/ will not lea-ve offy till I have propo- 
fed toyan a very great Difficulty (out 
of the Shtcerity I uxve tn you, and to 
Trnth y by no means to be diffembled) 
which is contraditlory to that Opinión 
which I have heen recommcndiug to 
yon, at lea/i cannot be folvcd by it. 
It is britfly this. Lee the Point A 
be expofed to the L.eús 
Tab. x. CDRF, at fuch a Di- 
ftance, that the Rays may 
be fo bent as to tena towards nniting 
' fomevshere in the Axis //D, and let 
the Point H be the Place where they 
mea, <>r the Imageof the Point A as 
we haveallalong before ajfirtcd, viz. 
rhe FociiS ¿ betweeu this Point and the. 
Gíafs V y let us fuppofe the Eye to be 
any when placed.' lasb, in what 
Place onght the Point A t 'o appear 



to be. In the Nature of Things it 
canntt be feen behind at the Point 
H {becaufe every Impreffion that af- 
fecls the Sen/e, comes from the oppo- 
ftte Part } v\z. A) andit is contrary to 
Experience alfo. Now it feems to fol- 
lón, from the Doclrine we have laii 
dowu t that it fhould appear to be 
befare us, and at the greattft Di* 
ftance pojfible (a Di (i anee exceeding 
any that roe can imagine). For the 
lefs diverging the Rays that come 
from any Objecl are, fo much the fur- 
ther diftant do we comeive it to be 
[if we be not prejudiced concerning 
its Diftance before-hand ,) and that 
Objecl which fends forth parallel Rays 
we imagine to be the moft diftant 
that can be. In Reafon tkerefore, 
one wonld think, that when the Rays 
come from the Objecl converging^ it 
jhmld cppear. if it were pcjjibíc, at 
a ¿reater Diftance jet* "But in this 
Cafe it may be asked in general ', 
what is it that determines the ap- 
parent 
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8. As to the Situation, thac will appear the fame as ufu- 8 - ** 
al, and the fame as if we look at the Objeñ without 
the Glafs, becaufe the Eye fecs the righc Side of the its truc Situ* 

Objedt ario "' 



parent place of the Point A, and 
nubes it appear fometimes nearer, 
and fometimes further off, and al- 
ways in thc fame Proportion. To 
which Scrttple roe can give no ¿in- 
fecir f rom the %Analogy of any Thing 
that has heen hitherto faid, only that 
the Point A ottght alvoays to appear 
tobeat the greatefi Difiance. lint 
Experience jkows the contrary» viz. 
that it appears at different Difian- 
cay according to the dijferent Pofition 
of the Eye between the Point s F and 
H, and fcarce ever {if at all) at a 
further Difiance than the Point 
reaíly is j bnt many tima it appears 
much nearer-, nay, the more the 
Rayt which come to the Eye con- 
iftrc, the nearer the Image of the 
Oqm^tpproaches. Thus, if the Eye 
ke^n^din thc Point V 3 the Point 
A will fcem to be very nearly in its 
Une Place \ if thc Eye be moved 
backward to T y the Image will feem 
to apprcach nearer \ and it will ap- 
pear pill nearer x if the Eye be in lor L, 
andfoby degrees ti 11 the Eye ^wkceaL. 
fomewhere ncar H, where toe uojicS 
will appear very ncar, and begin to 
'¿jjiif}) confnfedly» All which feem 
to contraditl our sArgnments and O- 
piniotjs, or at leafi, do not very wcll 
agree with th$m. And this Expe- 
riment not only contradices onr No 
tion > bnt all other thac I !:now of 
eqnally. It fcems fo mttch to over- 
throw that antient and common onc, 
which is more a lin to ours than 
any other y that the learned Tacquec 
was forced byit to renounce that Prin- 
cipie (upon which alone, almofi all 
hit Catoptricbs depend) as uncertaSn, 
and not to be depended upon, where- 
by he overthrcw his own Do- 
ctrine In the prefent Cafe there 

it fomethirfg that lies deep hid in the 
Subtlcty o f Na ture, which ptrhapscan- 
not be difeovered, till we ttndcrfiand 
the Na ture of Vi fon more perfefily. 
Concerní ng which, 1 confefs, I have 
not yet betn able to think of any 
Thing to flatter my felf with, mttch 
lefs to give my felf entire Satisfa- 
cían. I therejure leavc this Dif- 
ftculty vith ;o;í, and rv'ifl) yon better 



Snccefs in folviug it. Thus far thc 
famoüs Dr. Xarrow. 

And índeed ic muí! be acknow- 
ledged, that there is a very great 
Dimculty here. Eor it is evident, 
chaca Candle» the Rayscoming from 
which, are colle&ed rogether, and 
rnade to converge by a convex Glaís, 
however neari we, by afurpriz/mg 
Miftake in our Judgemenc, coRceive 
ic to be, does notwithdanding ai- 
ree! the Eye when ic is placed ín l 
or L, exaécly in the fame manner, 
as it would do, if thofe very Ray a 
came indeed from an infirme J.- r 
itance, as will appear by the tollow- 
ing Qbfervacions. 

Firfi, lf the Lens be fo broad, 
thac * e can fee the Candle chrough 
ic with both Eyes at the fame time, 
though we endeavour all we can co 
make our Optical Axis diverge co a * 
diíhnt View, yec the Candle will 
never appear fwgle, bu: always 
double j in fich a manner double, 
that of the cwo Images of che Can- 
dja '^.xiíjhc Hand one will ap- 
'péar un Uii'Vighc Hand? and the 
Jefe Hand orV^on che ieíc Hand. 
W henee ic is moft manifeft, that the 
Place from whence we ought to judge 
che Kays come, isbeyondehac where 
che optical Aires meec, be icat never 
fo greac a Diítance rhac is, the 
Candle will affeet the Eye in the 
fame manner as if ic were at an in- 
finite Diítance. See the Notes on 
Chap. xxxii. Art<. 3 r . 

Neither can it be faid here, thac 
the Candle is not thereforc feen dou- 
ble, becaufe it is feen, asit were, ac 
an inñníce Diítance ; but thac it is 
only an accidental Thing, and efTe£U 
ed by the lncerpoíkion of the Glafs. 
For if we look through a concave 
Glafs, it does not appear double \ 
and ic may be feen fingí e through a 
Convex- Glafs, if cither the Eye or 
the Candle, be fo ncar the Glafs, chac 
che Rays fall upon the Eye, not 
converging, buccnly lefs diverging ; 
in which Cafe : fuch Glafles are of 
great Ufe co render the Signe more 
diílin&. 
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Objeft B, by means of the Ray VI, which ¡s on the right 
Hand of the Ray SI, by means of which, it fees the left 
Side A. 



Secondfy, The Reafon of the Ap- 
pearance of a Candle in this man- 
ner when looked ac through a con- 
vex Glaís, is exaécto the fame, as 
thac of a Candle íeen ereft when 
the Rays are refle&ed by a concave 
Loo king- Glaís. In both Cafes the 
Rays are converging ¿ in both Ca- 
fes the Obje£c feems equally near. 
Now in a concave Glaís, if when 
the Image is feen ere& behind 
the Glafs, a Stick or a lone Reed 
be fo put between the Candle and 
the Superficies of the Glaís as to 
-ftajnd perpendicuJar to the Glaís, 
TÉTc ""image of- thac Stick ought to 
appear of an infinite Length be- 
hind the Glaís (as Tatquttt has de- 
monftrated in his Catoptricks i 'Book III. 
Prop. 2Z. and as the Thing it 
felf Ihows us)j and yec the Image 
of the Candle muft neceflarily ap- 
»pear beyond the Image of this 
fc'tick ; however near therefore we, 
through Prejudice. judge the Image 
of the Candle to be when alone, it 
is yec evident, that ic does really 
arTt-a theEye,as it r h L >r e^^^^^y^ 
nite diftance between .^^mcnneiame 
muft be íaid or a coa^x Glaís. 

Now here is the great Difficulcy 
(as the learned Perfon beforemen- 
tioned obferved) how it comes to 
país, that when the Rays fall up- 
on the Eye as if they carne really 
from an infinite Diftance, yet the 
Candle does not feem (as one would 
expect) to be as remote as poíii- 
ble, buc always very near, though 
íbmecimes nearer than other, and 
that ina certainand conftanc Pro- 
portion. 

Now having coníidered this Diffi- 
culty on all Sides, I at laft found out 
the following Solución of thisíurpri- 
iing Phainomenon. 

Ft'rJ}, Becaufe we cannot judge of 
rbe Diftance of the Candle by the 
nieeting of the optical Axis (for 
in tbis Café, thofe Axis can never 
me« n: all at the Candle, as was 
b^forc demonftratcd j) and becaufe 
the Jkidgemenc which we make of 



the Diftance of Obje£b by one Eye 
only, is always the worít and moft 
uncertain, and becaufe the true Di- 
ftance of the Candle is known be- 
fore; therefore from Prejudice and 
Prepofleífion, it muft: always feem 
co be pretty near to «i. To which 
we may add, thac we cannot by our 
Sighc perceive any Diftance, how 
greac ibever itbe, if there be no- 
thing in the intermedíate Space: 
Thus the Body of the Sun, though 
we very well know, thac it is at 
an ¡mmenfe Diftance from us, yec 
it feems very near 5 and wcre it 
not that we imagine to our felves, 
from che Concavicy of che Heavens, 
a cercain Radíus of a Sphere, we 
fhould chink ic ftill much nearer. 
Thus if we look ac che Srfl 
through a very long Tube, 
hinders our feeing any othevBo- 
dies, it feems to be at the End of 
the Tube. 

Secondly, ic oughc alfo to appear 
fometimes nearer than other, and 
that in a certain and conjiant Fropor- 

í#ÍNr rz i r wnen cne Ey e 1S placed 
íiear che \¿lafs, asinV, the Candle 
feems furcher ofT (as by the Laws 
of Opticks it oughc co do) than ic 
does without the Glaís s now if the 
Eye be removed backward gradual - 
ly, the common Refracción of the 
Rays will be fuch, that the Candle 
muft neceflarily feem larger and 
brighter, in the fame Proporción as 
the Eye recedesfrom the Glaís. Now 
this Largeneís and Brightneís is the 
Reaíon why ic feems nearer and 
almoft clofe to the Eye. 

And this is confirmed írom henee, 
thac if the Rays of the Candle are 
firft tranfmicted through a concave 
Glaís (thac the Bignefs and Bright- 
neís of it may be diminiíhed) and 
then by paíling through a convex 
Glaís they be made to converge (as 
when we look through an inverted 
Telefcope of two GlaíTes) then we 
eafily imagine the Candle to be at 
a very great, and almoft infinito 
Diftance* 



9. But 
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9. But thisObjedr will appear fome'what bigger, becaufe 9'2lf?hÍob 
the Rays VI, SI, as they enter into tkc Eye, are jncHv^^^ ' 
ned to each other with a larger Angle, than they are be- biggtr. 
fore they were refradted by the Glafs, fo that they 
feeming to come from the Places 2 and 3, imprefs 

an Image of the Objeft upon the Eye as big as if they 
poflefled all the Space between 2 and 3. 

10. If the Eye be placed iqi L> theRays which come xo.tfowi* 
to it from any Point are ftill more converging ; and ffi™* et e h f T 
therefore if the Sight were confufed befare, it will be fJubi'g™ 7 
much more fo now. And becaufe the Rays XL, and TL, and more c©«- 
which come from the two Points A and B of the Objea,^¿- x ^ 
make a ftill greater Angle than SI, VI, they muft make 

the Objedt appear yet bigger. Whence it íhould feem 
to follow, that the Viíion fliould not be fo clear, buc 
more obfcure, becaufe the Rays which imprefs the Image 
of the Objeft on the Eye taking up a larger Space 5p- 
on the Retina y each Capillament of the Optick Nerve 
receive fewer of them in Proportion : However it is 
totain, that we can then fee as c/ear/y as if the Image of 
thílObje£t were fmaller. For thereare a greater Num- 
ber of Rays, which come from every Point and are 
difpofed by the Glafs to reunite, that enter into the 
Pupil when it is fo placed as to fee the Obje<3: very 
large, than when it is placed where the Object appears 
fmaller. «dBfcsjB^^- -~^V v 

1 1 . So likewife if the Eye be placed "m Y, the Obje& 1 1 . m» u 
ought to appear very bright and clear, becaufe all the "p™*^ 
Rays which come from any Point of the Objed, and w ¿!iij co»/*- 
fall upon the whole Superficies of the Glafs do then en-M 

ter into the Pupil,- but it muft, notwithftanding this, 
appear very confufed, becaufe the Rays being aireády col- 
le&ed together when they are abouc to enter into the 
Eye, 1 are refrafted afterwards by the feveral Humours 
of it, and are by that means difperfed again ; fo that 
thofe which come from the fame Poinc of the Ob- 
jed, imprefs an Image on a great many of the Capil- 
laments of the optick Nerves, upon which the Rays 
which come from otheF Neighbouring Points impreíe 
their Image alfo, and this makes the Image of the Objeft 
wholly wnfufed. 



T, *Are xtfratltd afterreardj) Are I theEottomof the Eye. 
fliíperfed again when they come ac I 
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12. Ho» h I2 . If the Eye be placed in M, the Objeft muft ne- 
lZ¿e%t e r ceflarily appear i?¿verted; for we fee the left Side A by 
inverted and means of the Ray HM which is on the right Side of 
conjujed. gjvi, by which we fee the right Side of the Objeft. 

It muft alfo neceíTarily appear confufed, as well becaufe 
the Rays which come from any Point, as A, cannot be 
exa&ly collefted together at all beyond the Glafs, fo 
that the Eye cannot put it felf into any Figure which 
will reunite all the Rays that come from H ? - as be- 
caufe when the Rays really come from H as from 
one Point only, they fall fo diverging upon the Eye, 
that it cannot lengthen it lelf enough to reunite them 
upon the Retina. The Firíl of thefe Two Reafons 
íhovvs uSj, that in this Cafe it is impofíible for the Eye 
to judge what Diftance the Objeft is at and 1 that it 
^fec ms in that Place in which we before-hand imagine ic 
ro be. 

13. If 



1. 7hat it feems in that Place.) 
Here we meet with another Diffi- 
culcy, concerning the Place in which 
the Image oughc ro appear, almoft 
as great as the former, which Mr. 
Dechales propoíes in this Manner, 
*Eaok II. Prop. l r. of hi t Dicptrich, 
There ís, fays he, altea- " 
Difficnlty in exp.'ainijz'thc Manner 
hotv the Eye fees the Place of tht 

Objefl, but in this Cafe 
Tab. X. there is a very particular 

Diffjculty, becaufe Reafon 
and Experience di nct feem to agree 
togetheri nay-t the Experience htre is 
contrary to other Experimeuts alfi. 
For it is evldent from Experience, 
that the ObjccJ sí3 is «of fien in 
fhe Place of its Image i vr¿. in G7H, 
when the Eye is placed in M* for [ 
\jave tried That a hnndred Times , 
and Utrned the Glaffcs all Ways in 
oráer to fxud if I (ould pojjibly malte 
it fttLcecd fo. Hovee^er, acurding to 
Réafifoi it ott"ht without all Dottbt to 
be fien ¡n the Place of the lmaj>e, v:z. 
in GTH, For when the Objeel w/í3 
ajfefis the Eye by the Ray of its 
Image y it jhonld fiem as ij it onght 
fo to ,ff*Ci the Eye as if it rve*e 
fn GTH. For ij the Point si, for 
Infame* were in H» it xocttld fn,d 
forth Rays frem H to the Eye in ¿Wj 
and though it be in its proper Place 
JTJZ, in the Point *sú> yef it finds 



forth Rays in the fame Marf^."ai 
if they carne from the Point H; 
therefore it feems as if it Jheuld 
affeel the Eye in the [ame Manner 
as if it mere in the Point H. 

To this Difficulty, this famous 
j*erjo n_anf\vers, That the Body AB 
fc^flO-really feen by the Eye fyí 
in the Place of its Image GYH ,* but 
becaufe ic can be feen only by one 
Eye at 3 Time, therefore by a mi- 
ítaken Judgement, we imagine it to 
be further rrom us. Thusfar He. 

I have oftentimes fo ordered the 
Glafs, that the Objeft AB (which 
ought to. be a Candle) may be feen 
wich both Eyes N and P at the 
fime Time. If ic be a very large 
Glaís che Candle may very eafily be 
f ea with both Eyes at che lame 
Time. 

Having cherefore made cxacl Ob^ 
frrvation uf chis Matrer chrou«h fuch 
a Glaís, I affirm, that the Body AB 
is feen by che Eyes NPexactly in the 
Place oí its Ima^e GYH j 
For if the optical Axes Tab. X. 
be ib dire&ed, as 10 meet 
»n the Superficies of the Glaís, the 
Candle will always be feen double, 
ind in fuch a Manner double, that 
che right Hand linaje is feen by the 
íefe Eye, and che lefe Hand Image 
by the right Eye. W henee ic is moít 
manifefl, that the Image is placecj 
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13. If the Eye be fuppofed in N, the Second of thefe «3. n^tht 
Reafons will not take Place, and thercfore the Objedt ¿/ £ f r ^? 
üughc to be feen a little more diftincl^ buc always in- wudand 
verted, for tbe Reafon abovc-mentioned. And as to ¿tf* anfufid. 
the Bignefs of it, we judge of that by the Largenefs of 

the Angle made by the Rays which come from the Ex- 

tremities of the Objeót, at their Entrance into the Eye> 

compared with the Diñance which we imagine it to be at. 

But ic muft not here be omitted 3 thac the Spaces OP 

and QR, through which the Rays which come from each 

Extremity of the Objeft diffufe themfelves, is fo much 

the greater as it is further diílant from Y 3 where rhe 

Rays which come from every Point of the Obje£t meet. 

And this malees the Space QP, where the Eye receives 

the Impreííion of the two Extremities A and B at the 

farae Time, co be fo much the bigger alfo ¿ fo that there r 

is a large Space for the Eye to move about in, where ít ^W^¿ 

will always fee the whole Objed. 

14. Hitherto we fuppofed the Object to be fo far re- 14. Ho»fe 
mmed from the convex Glafs,. that the Rays coming J^'^* 
frorUlc might eafily be reunited in the Bottom of the d¡flm8 m 
Eye ; let us now fuppofe it fo near the Glafs, that the 

Rays which come from any one Point of it¿ have no 
Tendeney towards uniting together, after they are palTed 
through it, but are only tpade much lefs diverging than 
they were before^L.. 3S f&p^uic ano, v he Eye to be at 
fuch a Diftancef^n the Glafs, that the Réfradlions which 
are made at the Entrance into each of the Humours be 
fuch, as will caufe the Rays which come from any fin- 
gle Point of the Objeíh to unite again in one Point up- 
-on the "Retina ; in this Cafe it is evident, that the Vifion 
muft be exceed'mgly d'iftintt. For, beíidcs that the Rays 
which come from difterent Points of the Objeft, do noc 
at all confound each other, the whole Image impreíled 
by them is fo large, that there is a fufficient Number 
of Capillaments of the Optick Nerve, to caufe the Soul 
to perceive a great many Particular which k would 



vithin the Place of Concourfc of the 
optteal Axes, that is, between the 
Glaíi and the Eye,-w». in GYH. See 
tbc Notes on Chap. xxxii. Art. 31. 
Bul further, if the optical Axes be 
jo dire&ed as to mees on this Side 
the Glafs, the Candle will be feen 
fingle, and manifeflly on this Side 
♦he Glafs. 



But in the former Cafe, where the 
optical Axes were dire&ed to a 
Point fur.her diílant, becaufe the 
Image of a Candle does not termí- 
nate the Sight like a lbüd EoJy, 
and becaufe we were beforehand pre- 
judiced concerní ng the true Place oí 
it, therefore it íeems to be at a ¿reat* 
er piítance. 

otheiv 
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otherwife have taken no Notice of, if the Image had beeu 
ib fmall, that the Rays which carne from two adjoin- 
ing Points of the Objed, had been forced to meec to 
gether in two differeat Points of one and the fame C* 
pillament. 

iy. Con- iy. Upon this Foundation it is, that thofe fmal 
cerning mí- Glafles which we cali Mcrofcopes are made. They con- 
ere/copes. ^q. Q f , Qne q^ s Qn j^ ^hich is fo convex, that if a 
Flea, or any other fraall Objed be placed at abou: 
an Inch Diftance from the Eye, and the Glafs be put 
between them, it will caufe the Rays which come, from 
any (ingle Point of fuch a fmall Objed, and which di- 
verge very mucb, to diverge afterwards fo little, that 
the ordinary Refradions of the Humours of the Eye, 
will determine them to unite in one Point on the Retm 
Jfty this Means the Eye which without a Glafs carina 
L íee any Objed diftindly which is nearer than a Foot 
Diftance from it, may be made to fee one which ú 
twelve Times nearer ic. From whence it follows, that 
the Diameter of the Image which this Objed imtd 
upon the Retina is twelve times larger, and coníP^uent- 
ly, that the whole Superficies is a Hundred aud For- 
ty Four times as large, as it would be, if the 0t> 
jed were at a Foot 'Diftance ; wherefore fince it ex- 
tends it felf up on a Hu ndred and Forty Four times tí 
many CapillanyrfffiT 1 ¿!' tHSKJpulfc ftterve as it would 
otherwife do, the Objed cannot bflPbe feen very dí- 
ftindly. 

16. fíom a 16. Let us now examine a concave Glafs , fuch ss 
Tfr7a\ G tíf ^ in the Fi g ure CDEFGH, the Property of which 
R a *s whUh & according to what was before faid, to make the 
come from Rays which it receives from any íingle Point of an 
fantslfan Obj e( & to become more diverging than they were be- 
obje¿t.° fore they paíTed through the Glafs. Thus the Ray$ 
Tab.xi. which come from the Point A, and fall upon that 
Part of the Glafs marked VX, fpread themfelves aftei 
they are pafled through it, from R to Z; and thofe 
which come from the Point B, and fall upon the fame 
Space VX, extend themfelves through the Space YT. 
Further, it is alfo the Property of a concave Glafs, fo 
to incline the Rays, which come from two difieren: 

i. They confijl of one Glafs only.) I Things have been found out , 
There are fome which coníííl of- fe- I the Help of th efe Mtcrofcopes, mayk 
vernl Glaíle?, that are much more I feen in Mr. Hook's Micro¿raf hj t acá 
«ice. Wbac, and how íurprijüng 1 in others. 

Pointi 
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Points of che Objed, to each other; that. when they 
íneec together, they make a lefs Angle than they would 
Ko, if they had not pafled through fuch a Glafs. For 
inftance, che Ray MI, which comes from the Extremity 
of the Objed A, and the Ray LI, which comes from 
the other Extremity B, make fo fmall an Angle, viz¿ 
MIL, that they feem to come from the Places mark- 
^dN, O. 

I 17. Whence it follows, chat if the Eye be placed in I, 17. Ho» 
Lnd look upon the Objed AB, it wili fee it confufedly : * 
¡Bccaufe the Rays which come from every Point, are 10 fufa. 
Civejging, that the Refradions of the Humours of the 
Eye cannot make them unite in fo many Points upon 
[the Retina. 

18. However, there may be fome Eyes fo rauch long- 18. That 
m and more gibbous than ordinary, as to reunite the¿w^*' 
[Rays which they receive from any íingle Point of a di- ^^/r>Í°N 
¡ftant Objed, before they come to tbe Retina, fo that y?/*tf/r. 
■they can fee only near Objeds diftindly ; They there- 
Iforc^ho hav# fuch Sort of Eyes as thefe, may make 

good^ífe of a concave Glafs to fee diftant Objeds 
diftindly with ¿ becaufe by this Means the Rays which 
come from any íingle Point of the Objed are made fo 
diverging, that the large Refradions made by the Hu- 
mours of fuch Eyes, do^not reunite them before they 
come at the Retina. 

19. If an Eye of the ordinary Figure be placed at a 19. /&» 
greater Diftance from the Glafs, as ac P, it will fee fome- u t ^^¡ 
\what inore diftinclly, becaufe the Rays which fall upon [Te'sight /</> 
the Pupil from any íingle Point of the Objed are lefs andfomstimet 
diverging than they were in I ; and on the other Hand, mQrecon M id * 

lan Eye too long or too gibbous will fee it fo much the 
Imore confufedly as the Point P is further from the Glafs, 
I becaufe the Rays which come from any íingle Point of 
■the Objed, being lefs diverging, the Refradions made in 
■ the Eye, determine them to meet before they come to 
the Retina. 

20. But whatfoever the Figure of our Eyes be, whe- 20. rimth 
ther they are fitted to fee Objeds that are near, or fuch ¡f*"f *!" 0h ~ 
as are at a Diftance ¿ whoever makes ufe of fuch z^sitZtion™* 
Glafs will fee the Objed ¿n its true Situation; for the 

Rays which caufe us to fee the right Side of the Ob- 
je<$, come to us from the right Side; and thofe which 
caufe us to fee the lefc Side, come from the left Side. 



21. Ai 
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zuThdt it 21. As to the Difla?ice y it makes that feera lefs than 
pfarVearfr lt rea 'ty is > becau k wnen the Rays which come from 
to us. any one Point, enter inco the Humours of the Eye, 
they diverge juíl as mueh as they would do, if they 
did indeed come from a Point of an Objed much 
nearer. 

m^'Ji^J' 22 * ^ nc * as to ^ e Bignefs; becaufe the Extremicies 
™arufi. °f tne Object are feen by Rays which make a lefs Angle 
than they would make without a Gíafs, it follows 3 thatit 
mufl: appear/wtó lefs. 
2.;. Thath 23. Becaufe the Rays which come from any Point 
&^o£ the Objed are made more diverging by paiíing 
through a concave Glafs, it follows 5 that fewer of- 
them can enter into the Pupil, than if they had not 
paíTed through the Glafs; however the Vií'ion ought 
- _ nnr to be the lefs clear upon this Account ¿ becaufe 

> y S / ' this is made good by the Image being imprefled on a 
lefs Space of the Retina^ fo that every Capillamení 
of the Optkk Nerve is fufficiently fhaked to caufe 
us, when we look through fuch a Glafs, to ígg$he 
Objed as clear as when we look on it witKOÜt a 
Glafs. 

24. That U 24. To what has been hitherto faid concerning the 
*J*J¿ t concave Glafs, we may add, that the Space RT, which 
objea tile contains the Rays thac come from the two Extremi- 
ficnin. ties of the Ohíed, ^Tbin^^eff^lrge, it follows, that 
the Eye may ice the Object entire in any Part of this 
large Space. 

1 Concern- 2.5» One of the beft rnventions of our Age, is that of 
™¿Tcttjcopes.Te/efcopes. For by the Help of them we have not on- 
ly difcovered fome Particulars in the Stars, which werc 
not obferved bcfore, but they íhow us alfo a Mulcitude 
, of new Stars in the Heavens, which we cannot fce 
without them, ñor fhould we ever have come to the 
Knowledge of them otherwife. They were indeed firft 
difcovered by Chance; but the Invention appeared fo 
furprizing, and fo ufeful, that the greaceft Genius's have 
hboured hard to bring them to the higheft Perfedtion 
poilible. I cannot therefore forbear explaining the Na- 
y ture of them in this Place ; and the fo doing wiil very 

f much conñrm all that has been hirherto faid about Vi- 

iion. They confiír. commonly of two Glaffes, fixed to 
each End of a Tube: That Glafs which is at the Ettd 
' next the Objedh and is for that Reafon called the 0¿- 
jett Glafs* is a little convex, and the other Glafs which 
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¡sat the End o£ the Tube next the Eye, and is therefore 
called che Eye-Glafs, is on the other Hand 5 very 1 con- 
cave, that is 5 ' much thinner in the Middle, than at the 
extreme Parrs. 

16. The Objecl-Glafs caufes all the Rays which come nS.TheTn- 
from every íingle Poinc of the Objeft, tounite together ve- JgTjy °f the 
ry ncarly in as many difFerent Points, on a Superficies Jc£l ~ la ^ u 
which we are to fuppofe on this Side the Glaís, at a 
greater or lefs Diftance frora it, according as the Glafs 
is more or lefs convex ; now becaufe the Rays which 
come from difFerent Points of the Objeft, crofs one ano- 
ther as they pafs through the Glafs, it is eafy to con- 
ceive, that they paint fuch a Sorc of an Image upon this 
Superficies as we have before fhown they do upon the 
Retina, and that it is fo much the larger, as the reuniting 
of the Rays caufes it to be at a greater Diftance frorn r 
the Glaís : If therefore the Bottom of the Eye were put 
in the Place of this Superficies, and it were poífible for 
the Humours of it not to malee any Refradlions; we 
j]id*4i have a very large Image imprefíed on the Retina^ 
by Iv^ins of this fmgle Glafs, and it would fali upon fo 
great a Number of the fmall Capillaments of the Op- 
tick Nervc, which would receive diítin&ly, the Imprem- 
on of every fmall Part of the Obje£t, that it would 
be impoííible but that the Vifion muít be very di- 
ftinft, ■*> 

27. But becaufe the Humours of the Eye cannot be *J/,^A£ ro * 
hindred from cauíing the ufual Refra&ions, they muft %/.Ghf* 
neceíTarily fo refraót the Rays which come from every 
Point of the Objedh and which had before a Tendency 
to unite together, that they will unite before they come 
at the Retina, and then feparating again, will imprefs a 
confufed Image upon that Tunick. Now the Eye-Glafs 
is fo fítly placed between the ObjeB-Glafs and the Place 
where it would make the Rays meet ¿ that it caufes thofe 
which come from any Point of the Objeft converging, 
tobecome parallel, or rathera lítele diverging; but yet 
it does noc hinder the Rays which come from difFerent 
Poinrs, from being as much difperfed as they were when 
they croffed each other in pafTing through the Obje¿t- 
Glafs. And thus the Refraftions neceíTarily made by the 



t. Concave') Thcrc are alfo Te- I i ng which, he Regís Phyftcks, r Br-ok 
leícopes coníifting of two, three, I VIH. Purt. II. Cbap. xxxix» xl, xlí. 
tr íour convex Glafles > Concern- I 
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Humours of the Eye, inftead of being injurious, as thq 
were without this Glafs, become very ufeful with it ; 
they unite thofe Rays which this Eye-GIafs difperfed- 
and by this Means the Image which the Objedt impret 
fes on the Retina becomes perfecSIy diftind, arid ac thi 
fame Time very large. Whence it follows, that the 
Objeít is feen diílindly and « fo much the bigger as tb« 
Rays which come from any one of thefe Points, are 
lefs diverging, and make us tbinfc it at a greater Di- 
ftance. 

it.whythefe 28. The beft Curvature that can be of the Superfi. 
Ghffes, the cies of Glafíes for Telefcopes, is, 2 that of an Hjperh- 
tri'mabethe or an 7 ^" uc ^ ^ke Figure, and not the Curvature of a 
sight fi much Sphere. But Workmen have not yet been able to make 

their 



the more ob> 
finre. 



> 



t. So mtsch the bigger as the Rays 
fohich come from any one of thefe Points 
are lefs diverging, and make us think 
it ata greater Diftance.) 

That is, by how much the Rays 
of every Pencil being lefs difperfed, 
make it appear further off. For 
the further the ObjecC feems to be 
from us, the more do we neceflári- 
]y imagine the Penciis of Rays, which 
crofs' one another as they país thro' 
the ObjecC Glaís, to divaricate, th3^ 
is, the ObjecC feems ib much the 
bigger. 

i. That of an Hyperbota, cr any 
ftich libe Figure, &c.) Car tes took a 
great deal of Pains abouc thcíe íort 
of Figures» and about the manner 
of polifhing GlaíTes, but wiih no 
great Succefs. For it is evidenr, 
that Spharical Glafles, as they can 
be more eafiiy and more accurately 
made, than Elliptical or Hyperboh- 
cal onesi lo are they to be prefer- 
red before fuch upon this Account, 
becauíe they do more exacCly re- 
fracC the Penciis of Rays which are 
out of the Axis of the G!af>. And 
indeed, it is not to be aferibed 
to the Unfitnefs of the Figures 
of the Glafles, but to quite other 
Caufes. that Telefaxes cannot be 
made abíblutely perfecC and com- 
pleat. The Two Principal of which 
Caufes are thefe. 



Firfi, The unequal RefracCion tí 
the Rays themfelves ; (See the Ntía 
on Chap. xxvii. Art, f2.) by whiá 
means neither the Eye-GbíuffitiA 
is Convex) can be made j&fphuti 
fmall enough to magnify the 0¡>. 
jecC ; ñor the Oljeel-Glafs of a fui- 
ficient Aperture, to render the Ob. 
je£t bright and diftincC, but every 
Thing will immediatcly be liogei 
wiih Colours, and confounded v¡ 
tnPL^equal Refracción of the Rayj. 
For the eminent Sir Jfaac Neme* 
has íhown, that the Difference be- 
tween the Refracción of the líift 
and moft refrangible Rays, is abs r .t 
the Twenty íeventh Part of tb* 
whole Refracción of the mean re- 
frangible Rays i and that the Focüs 
of the moft refrangible Rays it 
nearer to the Objecl-Glafs than th¿ 
Focus of che leaft refrangible on« 
by abouc a Twenty feventh Pan 
and a Half of the whole Difhnci 
between the Qbjetl-Glafs and tbs 
Focus of the mean refrangible Rayí. 
(Opr. p. 74.) And therefore ibe 
greateft Errours wnich arifé fwm 
the Jpharicai Figure of the Glafs, are 
very much lefs than the Erroun 
which ariíe from the unequal Re- 
fracción of the Rays chemíelvej; 
nay, in íbme Cafes, the Proporción 
is as greac between them, as 1200 
to i (pag. 89.) From whence ú 
abun« 



\ 




\ 
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their Glafles of any otker Curvature but that of a 
Sphere, of which they take fo fmall a Part, that it does 
not fenfibly difFer from an Hyperbola. But then there 
¡s this Inconvenience attends it, that there does not fall 
fo many Rays üpon it from any one Point of the Objefb, 
as there would do if the Glafs were larger ; and confe- 
quently all the Rays which come from the whole Objedt, 
and which fpread themfelves upon a large Portion of the 
Ittma, íhake but a very few of the Capillaments of the 
Oftick Nerve ; and this is the Raafon why we fee Things 
more obfcurely, than when we do not ufe fuch a Glafs ; 
and the longer fuch Glafs is, and the fewer the Rays are 
which come upon the Pupil from any Point of the Ob- 
jeíh fo much the weaker and more obfcure muft that 
Objeót appear. 

copes which have larger lApertttresl 
For the Rays of Light which pape 
through diverfe Parts oj the Aper- 
ture tremhle each of them apart, 
and by means of their various, and 
fometimes cantrary Tremors, fall at 
one and the fame Time apon 
different Point s in the 'Bottom of the 
Eje, and their tremhling Motions 
are too quick and confufed to be per- 
ceived fcverally. And all thsfe illu- 
minated Point s ctnfiitttte one broad 
: lucid Point, compofed of thofe mañy 
tremhling Points confufedly and in- 
fenfibly mixed xoith one another by 
very fhort and fvoift Tremor s, and 
therebycaufe the Star to appear broad- 
er than it is y and withmt any Trem» 
bling of the Whole. Long Telcfcopes 
may canfe Objecls to appear brightcr 
and larger than fhort ones can do» 
but they cannot be fo formed as to 
take away that Confnfion of the Rays 
which arifes from the Tremors of 
the Atmcfphere. The only Remedy is 
a mofi ferene and qniet Air, fuch as 
may pcrhaps be found on the Tops of 
the highefl Monntains above the graf- 
fer Clouds. Newc. Opticks, p. 98. 



1 
I 



abundan tly appears, that not the 
fchtrieal Figure of the Glajfes, but 
the different Refrangibility of the 
Rays themfelves, is the Cauíé why 
Tek ? ~^pes have not hitherto been 
madt^pblutely perteft and com- 
plcat, and that there can be no Re- 
medy for this Inconrenience by any 
vray figuring or poliíhing refradmg 
Glajfes ; this excellent Períon, at 
length invented, and agreeable to 
Experiments, propofed the manner 
of maJcing a Telefcope which " 
caufe the Obje£fc to be íeen by Re- 
ftxien: Concerning the Conftm£U- 
on and Ufe of which Inílrument, 
See Optic. pag. 95. 

Secondly, If the Theory of making 
Ttlefcopes could at length be fully 
heught into Praflice, yet there *vould 
U certain TSounds, beyond which Te- 
Itfcopes could not perform. For the 
Air through which we look upon the 
Stars, is in a perpetual Tremor; 
a may be feen by the tremulous Mo- 
íion of Shadows cap from high 
7Wrj, and by the twinkling of the 
fixed Stars, 'But thefe Stars do not 
twinlie when viewed thromb Teleí' 
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C H A P. XXXIV- 

Of Looking-Glaffes. 

BE SI DES plaiti Looking-Glafles, which are every 
whcre ufed, there are two ocher Sorts, viz. Conven 
and Concave ones 5 not to mention thofe which are con> 
pounded of thefe chree Sores, which are capable of being 
infinicely diveríify'd. 
2. Each Sdrt of Looking-GíaíTes has indeed its par- 
non Preperty ticular Property or Manner of reprefenting the Objeft; 

Locí l ¡nZ ts 0¡ but in this the y a11 a s ree ' thac the y fo refle£fc the Ra y j 

" Light, that che Angle of Inááence is equal to the An» 
gle of Reflexión, and that the reflected Ray is not in the 
leaft tumed afide, eicher to the right Hand or to the Left; 
that is to fay, 1 the incident and refle¿led Rays are- 
ways in the ííime Plañe which is perpendicular fc^Rhe 
Superficies of the Glafs ; whence it follows, that though 
the vifible Obje<ft fends forth from every Point a Multi- 
tude of Rays which are refieded by the whole Superfi- 
cies of the Glafs, yet a determínate Number of them 
only can come to the Eye^vht* je is fixed in a certam 
Place. 



i.Ofthedif- 
ferent Strts 
of Looking- 
Gloffes. 



2. The com- 



t. The incident and refetled. Rays 
are almays in the fame Plañe vohkh 
is perpendicular to the Superficies of 
the Glafs,) This Property wonder- 
fully perplexcd the famous Dr. "Bar- 
roto ; yon xcill not eafily find any 
good and clear Aaotmt of this Mat- 
ter amongfl the W'riurs of Opticks; 
almofl every Thing that they alledgt, 
»ith reíation to it, is either begging, 
the firft Principiey or e/fe iabnurs un- 
der fome inccmprehenfble Obfcuriry, 
ñor do 2 much wonder that th\s Jhonfd 
be the Cafe of ibofe veho al ways cen- 
fider a Ray of Light as ene coniinued 
fireight Lint, which if granted, 1 
can fiarte be/ieve it poffibíe to afjign 
any good Rea fon for this Thing. 1 
sherefore think that a Ray of Ligkt 
is not a mere Line, bu: a body endtted 
with all the Dimcnfons \ fo that it 
may be cylindrical or prifmatical, &c. 
JLcd.l. Secl. ii. Buc ihere do noc 



feem to be any neceíEcy oí recurrir^ 
to ihe Figure of the Rays s it is a¡l 
one whether they be cy- 
lindrical or pri'fmatical, Tab. II 
whether chcy be íblid Bo- Fig. C. 
áies or indivifible Lines. 
For lee GBL be the Superficies ci 
the Earth (which 1 íuppoíé to be 
plain and irnooch) A the North, l 
the South, ABaKayof Light. Kow 
it is evident, thac this Ray of Light 
is carried with a double Determina- 
tion, the one AG downwards to 
the Earth, the other AH direñly 
to che Somn; the firft Determir.2- 
tion is reíífted t>y the Superficies of 
the Earth, the other isnoc j the Ray 
therefore oufchc to go on direíciy ro 
the South with this Determinación, 
that is, in a Plañe perpendicular ro 
the Superficies of the Earth i ñor cao 
it mrn towards the Eaft in an ob* 
lique Plañe. 



This 
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3. This being fuppofed, let AB be a plain Looking- 3. How a 
Glafs, by Means of whicb the Eye C fees the Objedi %¡¡¿& 
DEj having drawn from any Point at Pleafure, íüp- maltes any 
pofe D, the Line DIL perpendicular to the Superficies ™* »■ 
of the Glafs, we íhall fhow that this Point D ought to t/fien/* '* 
be feen in the Point L of this Perpendicular, ib that the *>b.Víi> 
Diftance IL, which we imagine it to be at behind the l 

Glafs, íhall be cqual to the Line ID, 1 for it is eafy 
to dcmonftrate, that the Rays DF> DG, by which the 
Point D affeót the Senfe, are fo refleñed in the Lines 
fe GR, that they cnter into the Pupil CH, as if 
they really carne from the Point L : fo that this di- 
verging of the Rays caufes the Eye to put ic felf 
into fuch a Shape, as gives occafion to the Soul to ima- 
gine that it fees the ObjecT: really in the Point L. 

4. And as the Point D was taken at pleafure, what 4. That the 
has been íaid concerning that, ought equally to be un- ~-''* ! ?oi>jea 
derftood of all other Points of the Object ; and therefore it peVra's '?' 
is evident, that when we look upon an ObjecT: in a Concia piain 
plain Looking-Glafs, the vshole Image ought to appear G¿j¡% } . 
atiH&r behind the G/afi, as the Objefí is placed befóte pialYmthit 
it, ™ St'4* of it. 

5. It is further evident, that this Objecl ought alfo to t 5. That a 
appear of the fame Bignefs, as if it were really placed in LM : r /f%¿f ok ' 
For the Space which the Image feems to takc up> is com- 7u$ht tomate 
prehended between twq parallel Lines which are at the *hobjeffap~ 
íáme diftance from e'ach other as the Extremities of the p t ÍZt/ n r 
Objeft are. 

6. Laftly, This Objecl ought fo to appear in the Look- 6. That 
ing-Glafs, that the upper Pare íhould be feen above, and 
tjhe right Side on the right Side, and fo of the réíh {^.^ 
Thus the Part D, which is higher than E being feen by »»• 

the Rays of Incidence DF, DG, and by the refledted ^f'Z 11 - 
Rays FC, GH, which feem to come from the Point lg * 5 * 
L- and the lower Part E being feen by the Rays of 
Incidence EN, EO, and by the refleaed Rays NC, OH¿ 



1 . Fot it U eafy to dcmonftrate&c) 
For che Angle DFI — to the An- 
gle CFB i and the An- 
Tibi VIL gieCFB - tu the An- 
Fig. 3. gle IFL> therefore rhe 
Angle DFI ~ to the 
Angle IFL and the Ang'es ac I 



are right, and the Side IF common. 
Therefore the Trianglcs DFI and 
LFL are fimilar and equal. In like 
manner the Triangles DGI and 
IGL are fimilar and equal , Tnere- 
fore the Triangles DGF and FGL, 
are fimiiar and equal. E. D. 



T 



which 
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which feem to come from the Point M j we refer the 
> Senfation which vve have of the Point D to thc Place L, 

and that which we have of the Point E to the Place M, 

which is lower than L. 
-.Thatith y. What has been faid concerning one Eye, ought 
r!lTUe ec l ua ^y t0 ^ e underítood of the other. And indeed if 
therw7kTk we fuppofe the Spedator principally attentive to look 
upcnthcGíjfs upon the Point L, it will ealily appear, that his two Op- 

"í'íithbvh. tical Ax ' cs > wil1 be fo inclined to each other > tnat the y 

will feem to meet in the Point L. Whencc it follows, 
that the Rays which come from every Point of thc Ob- 
jecT: to enter into one of the Eyes, feem to come from 
the fame Points beyond the Glafe, from whence the Rays 
feem to come which caufe every Point of the ObjecT: to 
be feen by the other Eye. 
8. That a 8. As to a convex Lookbtg-G/afs) fuch as that in thc 
ZZyitf** frg ure reprefented by ABC, by Means of which the Eye 
D fecs the ObjecT: EF, i it is eafy to apprehend, that it 
thíOkjetiap- f Q refledls the Rays which fall upon it from any Point of 
%l a c lí rhe ObjecT:, fuch as EB, EG, that the refl-cled Ravs 
Undthe BD, GH diverge juft as much as if they really gjfíe 

¥ T*bf ¿¿ S bind the Glafs than the Objeít is before it: And this 
Fíg. i. is the Reafon why we fee the Image much nearer thaa 
when we look upon a plain Looking-Glafs. 
Tbat it 9. Further, the Point L fuonutfiience the Rays MD, 
. X # N T H, feem to come, by which we fee the Point F, 2 is 
* fo near the Point I, that IL appears much lefs than EF, 
that is, a convex Looking-Glafs makes the ObjecT: ap- 
pear much lefs than it really is. 
lo.Thátit 10. But thoügh in this a convex and plain Lookíng- 
¡ 9 íf f~ Glafs dirrer from each other, yet they agree in another 
truc \ttuaii. Particular, viz. that they both make the ObjecT: to be 
feeb in it-s true Situation^ as appeürs from hence> that 



i. // is eafy to apprehend* &c0 
This mayeafily be demonílrated, if 
we draw a 11 raí ght 
Tab. IX. Une BG repreíentin^ 
Éigi i. a plain Looking-Glaís> 
and compare ii (as to 
ihe S'túgcion) wiih the Tangents oí 
che Points B and G. 

2. Is fo near the Point /,} There 
are two Reaíbnsof this. Kirír, B* 1 - 
t «ufl* che Image in th;s Claís, by 



reaíbn the Rays of every Pencll 
are more difperfed, is noc fo rar 
diíhnc from the Vértex of the 
\Angle of Vifton asín a plain Look- 
in^-Giaís. Secondly, Becaufe this 
Angle of Vi/ion is therefore fefs» 
becaufe the Portion of the Glafs upon 
which the Rays thac are refle&ed 
Co thc Eye 5 falJ, is leís cban in a 
plain Looking-Glafs. 

thc 
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the Rays EBD, EGH, by which the Eye fees the 
Poinc E are higher than the Rays FMD, FNH, by 
which ic fees the Poinc F, which is the lower Pare 
of ic, 

11. As to Vifion made in looking upon a concave 
Looking-Glafs, ic may be diveríify'd feveral Ways ac- ^g^Gufs " 
cording as the Eye and the Objed are in differenc Po- makes the 
íitions. Lee us fuppofe a concave ipherical Looking- oh {f at a ^ 
Glaís, whofe Center is abouc the Poinc T,- and lee us ÍV/atlr * di- 
imagine in the firffc Place, thac by Means thereof the Eye fi^nté hehind 
D fees the Objeft EF which is preccy near che Superfi- % t ¡j£¿ 
ciesof ic. This being fuppofed, the Rays EB, EG which Tab. ix. 
come from the Poinc E, are fo rcflecled to the Pupil, 2 - 
thac BD, GK diverge buc very Hule, and feem co come 
from che Poinc H, which is ac a much greacer diftance 
bfcyond che Glaís, chan the ObjecT: is on this Side of ic. 1 
And this makes u* refer the Image of ic co a greacer 
diftance chan if we look on a plain Looking-Glaísi and 
toa ftill greacer chan when we look on a convex Look- 

jH. As to the Rays which come from different Points 12. Howit 
of the Objed, they are in this Cafe fo refleded, that ma y m ^ethe 
thofe which afFecT: the Senfe from che upper Pare of che ££\n t $~ 
Objedh are higher chan thbfe which affecT: che Senfe f*™* Situati- 
from che lower Pare jpf ic • thus the Rays BD, GK>ZZ d Z» h 
which caufe the Senfation of the Poinc E, are higher than thtobjcíu 
the Rays ID, LK, which caufe che Senfation of the Tab - 1X - 
Poinc F; and chefe Rays ID, LK, feeming when they Flg * *• 
ehter inco the Pupil as if they carne from the Point M, 
are the Caufe of feeing the Poinc F as ir ic were in M. 
And becaufe HM is much bigger chan EF, ic fol«- 
lows thac che ObjecT: oughc noe only co appear in ¿ts true 
Situation, but alfo tnlicb bigger chan ic really is. 

13. The Rays EN, FO, as ehey go towards the Glafs >$. Horoit 
divide more and more from each other ; whereforc if 
chcy be concinued backwards, they muft meec cogecher £^tt£ " 
fomewhcre in che Poinc P, and aftenvards dividing a- Tab - JX - 
gain that which was uppermoft, will be lowcrmoft, and Fl ^' a ' 
that which was lowermoft will be uppermoft ; whence 
we cannoc but conclude, that if an Obje¿t be in QR, 



I . And thh mates us refer the \ 
Image¡ &c.) Sce che Notes on Chap. 1 
xxxi'ú. Art. y. foc tnc Cafe of) 

T? 



the concave Lookíng-Glafs here is 
the fame as thac of the convex Glafs 
chere. 

ÍC 
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it muft appear i?iverted ¿ but becaufe the Rays which 
ought to affecT: che Senfe from any fingle Point of ic, 
fali in fuch a manner upon the Superficies of the Glafs 
that as they are reflected to the Eye, they crofs one 
another in feveral Places between the Glafs and the Eye ¿ 
and fo cannot be rc-united in one Point upon the Retina, 
therefore the Vifion muft be very confuíed. 
14. kpw it 14. If the Eye be placed exaétly in the Center of a 
thiPttpn'an ¡y concave Lookiog-Glafs, it can fee nothing but the Pupil ? - 
can be fren. < for thofe Rays only which fall perpendicularly on the 
fpherical Superficies, are refle&ed to the Center ¿ and 
thofe Rays only which come from the Center fall per- 
pendiculariy upon the Superficies j wherefore the Rays 
which go from the Pupil and fall upon the whole Su- 
perficies of the Glafs, return from thence to the Eye 
¿■^again, which muft therefore fee the Pupil fpread all over 
the Glafs. 

if. puro the 15. If the ObjecT: EF continúes in its Place, and the 

°m?¿"-Z Eye be moved to Xí between the Rays BD, GK, pro- 
$¿ Urg" VCry longed j it is evident, that it will ftill fee the Poinc^ 
Tab. tx. by means of fome of thofe Rays which ic faw it by^Se- 
2 * fore; buc ic will not fee the Peine F, by Means of the 
Rays ID, LK, which carne to ic from the Part IL of 
the Looking-Glafs; inftead-of which, thofe which fall 
from F upon Y, and go from thence to X, will make 
the Point F to be feen, and conletjuently it will feern 
to be fomewhere in Z, and fo the Object will appear as 
ISrgeás HX. 

16. Hoxvit i& Ir che Eye continúes in D 5 and the ObjecT: EF be 
may appear removed backwaid to P, the Rays which come from 
eyery Point of it, and fall upon any Part of the Glaíi 
5¡s i3G, will be lefs diverging than they were before. 
Wherefore afcer Reflexión they will become converging, 
an 1 more difpofed to unite when they enter into the 
Eye, than they ordinary are, and fo muft really unite 
before they come at the Retina, which will make the 
Vni >n confufed. Buc it will be ftill mere conjufed if the 
Eye be in that Place where the Rays which come from 
every Pófm pf the ObjecT: meec together again j for thcíe 
Rays ac their Ent ranee into the Eye will begin co be » íc- 

r. Srparafedbj Refrafiion) They mercly by receding from the Point 
x¡c ítpararct!, not by Kctraítion, buc ! where they crofs cach other. 

paraced 



1 



CAap. 34. of Natüral Philosophy. 277 

parated by Refra&ion, and will be feparated more and 
more by the Humours of it. 

17. If the Obje&remain in P, and the Eye be remo- 17. ^nóiha 
ved a lítele from the Place whepe the Rays which &'*fi»of in 
come from every Point of the Objedt reuniré, the cwfZfcd? 
Rays when they enter into the Pupil, will diverge too 

much; wherefore becaufe the Eye cannot lengthen 
it felf enough, the Objed will appear tonfufid here 
alfo. 

18. But if the Eye be moved fo far backward from fío» the 
thac Place where the Rays reunite, that the Rays which $f£Zm 
enter into it, be not too much diverging, the Viíion the Eye ai\d 
ought then to be difiincl ; and what is here very re- ^ 
markable, and the moft furprizing EfFecl of a concave c7*j"f r 
Looking-GJafs, is this ; that becaufe we are accuflomed 

to refer our Senfation to the Place from whence the 
Rays which afifeft the Eye from every Point of the 
Obje<3: feem to come, therefore the Iwage mufi appear 
betwee?i the Glafs and the Eye ; lo that if a drawn Sword 
H^wprefcnted before the Glaft, we fliall fee the Blade 
come ouc from the Glafs, and grow longer and longer 
as we approach nearer to it; becaufe the Rays which 
come from every Point tíf the Objeíh the nearer it 
is, are the lefs inclined to each other after Reflexión, 
and therefore meet tngether at fo much the greater Di- 
ftance. 1 

19. It. 



1. The Phajnomena of a concave 
Looking-Glaís, may be /ery pro* 
perly reduced to five Cafes. 

Firft, Lee the ^Arrow or the Can- 
dle EFbe near the Glafs. Now 

becaufe the Penáis 
Tab. IX. EBGKB, FILKD do 
Fig. 2. not crois each other, 

wherelbever the Eye be 
placed, whether ic be near or at a 
diflance ; therefore the Image HM 
•ought always to appear erect. And 
becaufe the Rays of thofe Penáis 
are reflected, not converging to each 
other, buc only lefsdiveigtng, tbere- 
fore the Candle ought to appear to 
be at a certain Diftance beyond the 
Chis. 

Secondly, Let the Candle Be i» 
ihe very Center T, Then becaufe 
all (be Rays íall perpendicularly 



upon the Glafs.. they 

muft neceflarily be all Tab. IX, 

refle&ed to the Center Fig. 2. 

it íelf ; therefore where- 

ever the Eye is placed, ouc of rhe 

Center or any or the Lines tending 

co the Center, ic is evident, thac ic 

cannot fee the Candle at all in the 

Glafs. 

Thirdly, Lee the Eye be m the 
Center T. Then becaufe no Rayj 
but thofe which fall perpendicular- 
ly are refleñed to the Center : 
therefore the Eye can fee nothing bur 
¡ts own Iinage ípread all over the 
Glafs. 

Fourthly, Lee the Candle JJjR be 
further díjlant from the Glafs* and 
the Eye KJ> furtfor dijiant alfo. 
Then becaufe the Penáis QO, RN> 
crofs each other, h is evident» thac 
T 3 *he 
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19. ThatOb- 19. It may be obferved here, that they have been 
j pa¡nf°th e t i. verv much miítaken, who have affirmed, that vifibk 
ma¿i* on the Objecls paint their Iviages up07i the Superficies of Looking- 
Su tlu CÍtS ^ f° r every Thing there is fo confufed, that there 

c7ajj¡f' is -no one Pare of the Glaís but receives Rays from al( 
Parts of the Objc£t at the fame Time ; and indeed ic is 
certain that all Objecls which \vc fee by the Help of a 
Looking-Glafs, do not imprefs their Image any where 
elle buc on the Bottom of the Eye, unlefs when we fee 
them by Mcans of a concave Looking-Glafs, under the 
Circumftances mentioned in the foregoing Articles ; and 
in that Cale it is certain, that the Image impreffed by 



rhe Image of the Candle oughc co 
appear inveiced to the 
»Tab. IX. Eye KD. And bjcaufe 
I ; ig. z. the Haya ot every Pen- 
cil are rctlrcccu con- 
vergí ng, and arter meeting fome- 
where in a Focus, go tro ni thénce 
diverging to che Eye; therefore the 
Image will noc appear b¡7ond the 
Cilafs, but on chis Side of ic, in 
that Focus. So likewife, m auother 
Figure, betaufe the Pencils GD, BC 
crofi each other, it is 
Tab.XVII. evidenc, that the Image 
Fig% 3. oí ene Candle GB oughc 
10 appear inverted fó> 
the Eye in Q/, and alio on chis 
Side the Clafs, and roe beyond Ic ¿ 
beeauíc the Rays of every Pencil 
crofs one another in a Focus, as was 
befare e::plained. Buc why in chis 
Cafe we ínould noc imagine ic to be 
very near, (unlefs we look vgry in- 
tentfyüpor) ir) v/hen ic is rcally ve- 
ry ncar, See tbt Notes ¿n Ch.ip xxxlii. 
^rt. 12. for the Cafe is the Time 
here as in the PerfpecYiv.e Glafs 
there. 

Fiithly, Lee the Candle Gli be at 
(eme 'Pifiante from the Clafs, and 
the Eye M ~¿¿ry near it. Then 
becaufe che Candle GB 
Tab.XVII. is feen by other Pen- 
F¿ 3. cilsGHM, BCM which 
do noc crofs cach other i 
it is manifefl, chut the Image of GB 
púghc to appear crea again, but more 
confirfcd. 

Euc in chis Cafe it U parclcularíy 
¿¡ be obíerved, chac the Eye M hach 
jno way to judge eiiher in whac 
j¿íice § or ac $'hac Diüauce bchir.u 



the Glaís che Image of 
che Carídle oughc cvap- Tab.XVII, 
pear; rorfince che Rays Fig. y. 
of every Pencil con- 
verge cowards cach other, thac is, 
do noc come from any given Point, 
buc as it were from an infinite Di- 
flance, co encer into the Eye i jmA 
fince thofe refle&cd Rays BN jf?Rl 
do not mee: with their refpective 
Perpendícularsof Incidence D f, FL, 
(from which meering che Place of 
the Image is always determined) 
there remains noching to judge of 
the Diítance of the Image by but 
mere ütejudice. 

Ic was very ill * Catropticks 
cherefore in * Tac- Book-ill. 
auet, afcer he had ib Prop. 30. 
well demonftraced 
under chis Head y that the reflecled 7- 
wage in any Loohing-Glafs is altrays 
feen in the Place where the refiecledRays 
meet with their Cathetus vj Incidence, 
(the Cathettts of Inridenceis a Line 
drawn from any Point in the Objefi 
perpendicular 10 che Glaís) 10 except 
this laít Cafe as comradicHng chis Ax- 
ium ; wheioas ic is no ways ponera- 
diiítory to ic. For when che Eye is 
in fuch a Pofitíon, as to receive che 
refledted Rays betore they meet with 
their Cacheci of Incidence, the Image 
cannoc be feen where they mece, 
becaufe they don't meet any where i 
neither is ir feen in any other cercain 
Place; but ic affe&s the Eye as if ic 
carne from an inrinice Diítance; in 
che fame Manner as when the Rays 
come convergí ng oui of a Perfpe- 
¿Uve-Glan See the Notes en Chaf< 
xxxiii. yJrt, 7. 

the 
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the Obje¿b is noc upon che Superficies oí the Glafs, but 
in the Air, in the Place where we imagine we fec the 
Objedb and where the Rays which come from every Pare 
of ir, are uniced after Reflexión. 1 



1. Befidcs ííich LookingGlafTes 
where we look upon one Superficies 
only, we may alíb confider Perfpe- 
cYivc-Glaífes, orcertain clear Glaflés, 
as Looking-Glafíés confiílingof two 
Superficies j according to the Variety 
ot which, there is alio a v. onderiul 
Variecy of reflefted Images. For not 
only the firft Superficies which re- 
ceives the incident Rays ouc of Air, 
but alíb the fecond Superficies which 
rece i ves the Rays going otit of G la fs 
inro Air, exhibitsa renefteJ Image,* 
as may be fecn by placing a Candle 
before fuch a Glafs. 

Firíl trien, let a Candle be placed 
before a Glaís which is plain on both 
Sides '> then the Images refle&ed by 
eaópUtopeificies, wiil both be feen 
ercaffld exaélly iike each other, ex- 
cepting only, that That which is re- 
fleéfed by the farther Superficies will 
feem a üttle more obfeure, becauíe a 
great many of trie Rays have alrcady 
feejp rcflecled by the firíl Super- 
ficies. 

Secondly, Let the Glafs be plain 
on the one Side, and convex on the 
other ; then if the Candle be placed 
before the convex Superficies, the I 
mage will be refkcced ereex by each 
Superficies (unlefs the Glaís be of 
foco a Thicknefs, and the Fore-fide 
of it fo convex, that the Rays in 
pafling through ir are made converg- 
ing, and after havi ng been refleéted 
by the plain Superficies, and pafling 
a freond Time through the convex 
Side, meet in a Focus before they 
come to the Eye ; in which Cafe 
the Image from the latter plain Su- 
perficies will be feen ínverted) but 
that which is from the firft and 
Convex Superficies, will appear lefs. 



But if the Candle b? placed before 
the plain Superficies, then the Image 
reflcclcd from the firíl Superficies 
will be erecc. again, and that from 
the further Superficies, which is con- 
cave within, will be refle£ced in- 
verted, and will alfo feem to be 
much ncarer to tbe Eye, than that 
from the firíl and plain Superfi- 
cies. 

Thirdly, Let the Glafs be plain on 
one Side, and concave on the other. 
Then if the Candle be placed before 
the concave Superficies, the Image 
reflefted from ihe iirft Superficies 
will be ínverted, and that from the 
further one, crecí. But if the Can- 
dle be placed before the plain Su- 
perficie?, the Images refle¿ied from 
each Superficies will be ereél, but 
that from the further one, which is 
convex wíthin, will appear Ieís. 

Fourrhly, Let the Glafs be con- 
cave on one Side, and convex on 
tbe other. Then if the Candle be 
placed before the concave Superfi- 
cies, the Images by each Superfi- 
cies, wiil be inverted j but if before 
the convex Side, they will be both 
ere&. 

Fifthly, Let the Glafs be convex 
on both Sides. Then the Image of 
the Candle placed before it, will al- 
ways be reflefted erect by the firíl 
Superficies j and ahvays invert by 
the other Superficies, which is con- 
cave within. 

Laftly* Let the Glafs be concave 
on both Sides. Then the Image of 
the Candle placed before it, will al- 
ways be refle£led by the firft Su- 
perficies inverted, and always ere& 
by the latter which is convex 
within. 
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CHAP. XXXV. 

A Solution of fome Problems concerning Vifion. 

t. of the *"PHOUGH I have been v-ery large upen this Sub- 
Se% W dJrt ^ °^ Viíion > y ec 1 doubt noc buc that I have 
vpwlld'Zid paffed over a greac raany curious Queftions, the Solu- 
¿ownxoards tion of which may pe'rhaps be íbmewhac difficuk to 
jrom a Can- w h 0 are noc wc n acquainted ^th our ma nner of 

Explication. Thac this Tfcariic thérefore may be as 
lítele detective as poflible, and to fhow the Ufefulnefs 
of itj I lhall here propofe fbme of thefe Sortof Que- 
rksj and lea ve the Excellency, at leaft the Truth of 
our Hypochefis to be judged of, by feeing how calvJt 
is co reíblve them. And Firft, I ask j Wbence i0is, 
that vahen nve look upon a ¡ighted Candk at a little D/- 
ftance rSith our Ejes vcinkhig-, tbcre feem to come Rajs of 
IJght from tlie Fla?;te of the Candle, a?id dart up*wards 
and downiuards into the Air ? And whtnce is it alfo> 
that if an opake Body be put betumeen the Eje and the 
Place ivhere ve fie the uppermoft Rays-, vce ftill cojitinue to 
fee them, and on the contrary, ceafe to fee the /o<wcrmoft 
*Tab. : ix. JÍ0f} In order tounderítand che Reafon of thefe Pfce- 
fcffrB' nomena, lee us coníidcr the Eye A, the Eye-lids of 
which H> L are fo ncar each other, that there is only 
a very narrow PaíTage left, through which the Rays 
which come from the Candle BCD país to imprefs ies 
Image on the Part of the 'Retina EFG in the Manner 
above explained : Fuflthefo ic is to be obferved, that 
the Parts H and I (which are ufed to touch one ano- 
íher when the Eye is elofe fhut,) are ío fmooth, thac 
fhey refemble 1 two fmall convex Looking-GIaíTes, 
jyhich refledt the Rays of Light fallíng upon.them, to- 

t . Tan fnttll corvex Loaking- are refra&ed by the Humour which 

Gliffts) The Rays in chis Cafe, are fficks to the out-fideof them; in 

jwt reflefeed by the inward Su per- explainirg all the reíi or this Phanor 

6ci »s of the £ye-lic*s themfelves, in menon, the Reafon is the fame. 
manner oí. l^ckbg-Glaílés, buc 
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wards the Retina, to che Parts of it EK, FL, which 
otberwife would noc have been affe&ed but by Obje&s 
which are about BM and CN. Wherefore the Impref- 
fion made upon EK caufe the Appearance of brighc 
Rays, which we refer to the Place BM, and the Im- 
preflion made on GL caufe the Appearance of the 
Rays which \ve imagine to be in CN. But that which 
is moft worthy of Obfervation here, is, that the Pare 
of the Fíame B, which illuminates the lower Eye-lid I 
by Rays which are refle&ed to the upper Pare of che 
Retina LG, caufe the Appearance of the lower Rays 
CN wherefore if an opake Body OP be put between 
the Eye and upper Pare of the Fíame, we fliall ceafe 
to fee the lower Rays, and continué to fee the upper 
enes, becaufe they are feen by Means of the Rays 
CH, which come from the Bottom óf the Fíame, and 
which are noc intercepted. And all the Difference that 
we (hall flnd in thefe upper Rays, is this ; that where- 
as before they feemed to be in BM, they will now 
H% to be on this Side the opake Bbdy OR Buc 
when the Eye is open as ufual, that is, when the Eye- 
lids come no nearer than S and T, we ought not to 
fee thefe Rays of Light ; becaufe the Rays which fall 
upon thofe Places which we now compared to Looking- 
Glaíles, enter but a lítele Way into the aqueous Htmiour 
at furtheíL and are hindred from goingany further by the 
Uveous Tunick. 

2. VPhe?ice is it that uben a Fire-brand is turnea 1 round, i % of a F¡re~ 
tve fee a Circle of Fire through which it pajfed? The Rea- brand twmd 
fon of this, is, becaufe the Fire-brand makes a circular found ' 
Impreflion upon the Retina, and the Motion of it being 

very quick, íbme of the Impreflion made at firíl remains 
till ic recurns again. 

3. From this Phsenomenon we may draw this Con- 3. That the 
clufion, thatthough Vifion is made in an Inftant, ic does S*»feifSe$- 
however continué fome íhorc Space of Time. ™JL£h»¿T 

4. Whe7ice is it that a Cannon-~Ball, or any other blach ^.Whyxoe 
Body, pajjing very quick before a ivbite Wall, cannot be ^"}^ e at ^ 
perceived at all '? The Reafon is, becaufe a black Bo- diesZhkb'' 
dy making no Impreflion upon the Eye the Ball in- m *y* ™y 
terrupts the Rays of Lighr refleded from the Wall, ib qnitk * 
very little, that the Motion which thefe Rays'excited 

in the Eye juft before, is continued in ic for fo fhort a 
Time. 

5. Whj 
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, mjfime ^ jfá £ r Qmi¡ -p er r ons f te (¿tftinéify at a ccrtain Di- 
Jtcrjoiis can p Y ir r r i t —¿ 

fceQbjccis y anee onty, and fie co?ifujedly at a greater or lejfer Di- 
á¡&inmy>at fi a ?ice1 It is * becaufe they are fo accuftomed co loóle 
¿líZ'Zj at thac Diftance, that che Mufclcs by which the Figure 
of the Eye is altered, are grown ftiíF 3 and uncapable 
of performing their Office ¿ in the fame Manner as the 
other Mufcles of the Body are uncapable of moving 
the Members of it, if they have not been exercifed 
for a long Time. To which we may add ; that the 
Tunicks which contain the three Humours of the Eye, 
are fo hardened., thac they will not fo eaíily yield as 
beforc. 

6. Of tifian 6. Whence is it that an Objecl which appears confn- 
*Má*niiha — ^ ^ took at it too near y may be fien very di- 
Ketále* ft'mclly at the [avie Difiance tkrough a Hole made *witb a 
Ncedle in a fine Card> or a Tiece of Paper ? The Rea- 
fon is, becaufe the Eye then receiving a lefs Quantky 
of Rays from every Point of the Objed:> each of thcm 
paints its Image but upon a very (msH Space, fo thac 
thcy which come from two neighbouring Points, d<jjíkc 
confound each other's A&ions. 2 

7. Whc?:ce 



• 

T. Becartfc thcy are fi accaflorp- 
rd, &c.) This often happens to fomc 
particular Sorr. of Workmen, as En- 
gravers, &c. and ought to be iook'd 
upon as a particular Sort or Diítem- 
pcr. 

2. It may alio herc be enquired ; 
XFhy a very fmall opake 'Body juf 
pended in the Miádle of an Hole Ic- 
ivoten the Eye and a preat many 
Z.i¿hts y is mvltiplied fo, as to be 
Jan before every Lr»ht ? The Rea 
ion is, becaufe tbe Rays crofs une 
anoihcr In that Holej and are in- 
tercepted by the fma!l opakc Bo- 
dy. Lee us imagine 
Tab. VI. GHILN to be the Eye, 
PLDFCL tbe fmall Hole 
in the Paucr, HD the fmall opake 
Jío^v íuípended in the Middle oí 
rhe rióles and A, P>> C, three Can- 
tiles. This being íiippoíéd, the Bo- 
<Jy HD will . intercept tbe Ray 
BO •, tren the Shadpw of tfiat Bo- 
dy vilL.-fall on O, and rhérefóre 
rhc BocI?J¿f frj wjli b<: feen in B ; 
to nkewiíe ir wiil intercept tbe 
Ray AX ; fo that its Shadow v/Ül 



fill upon X, and rhercrore it will 
be feen in A. Laítly, it will al- 
io intercept the Ray . CY, whofe 
Shadow will fall on Y, and th?re- 
fore it will be feen in C. Neithcr 
is it neceflárjf that an opake Body 
fliould be fufpended in a Hole at 
all: For fince the Rays that come 
from a great many lucid Bodies, 
ero is one another in the Tnn'ua 
Comej, if you fix your Eyes upon 
a Fire of burning Coals, and pw 
a very Hender Iron-rod cloíeto your 
Eye, i: wiíl be greatly multiplicd, 
and feen as 'i were belore every 
Coal. 

Secondly, Jfhy an Objetl is Jeen 
doulte when lookcd at with one Eye 
thror.fh two lióles made in a Ya 
per c/ofe to each other ? In order 
to acepunt for this Eifeíl» it is to 
be obíérvedí thac the Objecls are 
never feen doubie, but when all 
the ¡Rays of the fame Pencil, meet 
to^eiher before they come co the 
Botrqm of the F.ye, or after they 
are paüed beyónd it. In order to 
have theíc Rays mcet cogether be- 
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I 7. Whence is it that thofe <who have been coucfyed for 7- Wk y th ^ 
fataracls, can fee but confufedly afierwards, and vhy do ^fciSif* 
hbev vüa?it very lar ge co?tvex G/aJps in order to [ce di- cá taracú 
\fttnttly ? Before we reíblve this Queftion, ic is to be ob- w * í? " l - ír ?. e 
fíerved, that a Cataradt is not a Pearly Subftance forxn- ™g¡¡^ 
led between the Aqueous and Chryftalline Humours, as 
has been long imagined, but is an Alteración made in 
the Chryftalline Humour ic fclfc which has thereby in- 
[tirely loft its Tranfparency and is become opake, if not 
i through the whole Subftance of it 5 yet at leaft ín fome 
[Part of it j which may very eafily be, for this Humour 
lis compofed of a great many Mcmbranes one upon 
another, which become viíible when it is boilcd. Whence 



forc they arrive at the 
Tab. X. Bottom of the Eyc, lee ns 
fuppofe CDE :o be the 
Fupil ot a young deep Eye, the míd- 
ele Part or which D is covered by 
the fmall lnterftice betv/ecn the 
HoIctMf the Paper j and let OQNPR 
be th^feottom of the Eye. Now 
becaufe this opake Body intercepts a 
fjcat many of the Rays» and for 
that Reafon makqs all* the Pencils 
bollow, that isj without any Rays 
in the Middle of them y it is evi- 
dent that the Point A is feen in 
the Place marked 2 by the extreme 
Rays HR, and a few others near 
them, and in the Place marked 3 
by the Rays HQ> HN, whereas, o- 
tberwife ic would liave been íeen 
only confufedly in A hy the mid- 
dle Rays P, and thofe which íur- 
round them. And becaufe the fame 
Thing happens in every other Point 
oí the Arrow, it íhows that it 
ought fo to appear double, that 
when the right Hole DE or the o- 
pake Body which covers the Pupil is 
ftopped, the left lmage OQ, and 
the Arrow or. the right Side dif- 
appear 5 and if the left Hole be ftop- 
ped, the right lmage and left Ar- 
row difiippear. But if on the other 
Hand, we fuppofe the Eye to be oíd 
and fíat, ío that the Bottom of it is 
not OQNPR, but very near GYI1, 
and that the Rays of every Tcncil 
arríve at the Bottom of the Eye be- 
fore they aro colle£ted into a Poinr, 



the Arrow will be íéen double again, 
but fo that the Im:iges of it upon 
ftopping the Holes by Turns, will 
difappear in the contrary Manner to 
what they did before. Further, by 
the fame Argument we may collecx, 
that if there be a great many Holes 
inftead of Two, there ought 10 b- 
a great many Images of the Obje& 
íeen. Laftly, Why the Body which 
appears double in this Manner, ap? 
pears to be edged with Coloursalíb, 
may be íeen in the Notes on Chop, 
xxv ii. jírt. 6f. towards the End. 

Thirdly, Why, if there be two Tab. XVIIX. 
Candía A and 3 fo placed, that Fig. 4. 
throtigh the Hole only the Candle 
A tan he fe en with the right Eye 

F, and only the Candle 3 voith the 

left Eye D \ when both the Eycs are 

epen together* is there one Candle only 
feen, as if it were in H \ but the 

Candles mnfl be both of the fame 

Hesghth, and at the fame Time no 

opake "Bodies mttft be feen with which 

the trne Places of the Candles *A and 

"B may be compared? The Reaíón 

hereof, is, That becaufe one Candle 

only can be feen by each Eye; and 

one Eye only makes a very bad 

Judgement of the true Diftancc of 

Obje&s; each of thefe Candles are 

therefore feen nearer than it reallj 

is, the one in the Line AF, and 

the other in the Line BD, and there- 
fore they feem both to unite in the 

common Place H as ü they were 

but one. 
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it follows, thac when the Catarad: is taken away, the 
whole Chrylialline Humour is taken away, or ac leaft, 
is made flatter or lefs convex than it was before: 
Now if this Humour be lefs convex than it was before, 
the Rays which the Eye receives from every Point of 
the Obje¿t will noc be fo much refra&ed, or will no: 
incline ib much to each other, as to be able to imite 
together when they come at the Retina; and this muft 
make the Viíion confufed. But this may be remedied by 
the Help of a very convex Glafs, which makes the Rays 
that were before diverging, become converging when they 
enter into the Eye. 
t.mywefee 8. VPhy do Di ver s, vohen they are imder Water, fee all 
amfvfediy» Things co?¡fufedly, un lefs they make ufe of very convex 
undlrTí'aur. Glajfei ? The Reafon is, becaufe the Rays of Light 
which come to them from the Objedt, are very lítele 
refra&ed in pafíing out of Water into the Aqueous Hu- 
mour of the Eye, fo that thoíe Rays which come from 
the fame Point, are not united together when they f 
upon the Ret'ma; and this is remedied by very c^frvex 
GlaíTes. 

y.WrjxfTot 9. Laftly, Whence is tt y that if «ve JJjut one Eye> ani 
iook mtmdy i 00 f¡ ' m t en tly <with the other, upon a fmall Objeéf, <which is 
upo» a fmall J íX Fooí Diftaine Juppoje ; tve cannot at the Jame Tune 
Gbjifl, roe fee another fmall Ob'jeEí, *whtch is at a little more than 
C Zlt fmall hal f a Foot Di ft ance from it; though <we can fee it, if H 
cbjen which be a little nearer* or a little further ojf? The Reafon 
is voynear j 5? becaufe when this ocher fmall ObjecSt is at the Place 
where it cannot be feen, it imprefíes the Image exactly 
on that Part of the Bottom of the Eye where the Op- 
tick Nerve enters in, and where the Separation of the 
Capillaments of this Nerve is made, in order to fpread 
themfelves every Way, and cover the Bottom of the 
Eye; fo that this Image has no EflfecT:, becaufe it does 
not fall upon the Extremities of the Capillaments of the 
Optick Nerve, which is necelTary in order to Sight, as 
has been before explained. 
%o*Thaih¡s 10. Thcre are innumerable other Queftions upon this 
fomeürKcs Subject that might be asked; but they who rightly 
Tta\?th* underftand the Nature of Vifion, will find it no great 
Tains to find Difficulty to refolve themfelves, and the Pains which 
catthcTmth. t h ev j n fi nc jj n g out the Solution of them, will 
make them have a clearer Notion of them, and render 
them more familiar : And as to thoíe who are unca- 

pable 
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¡pable of underftanding them, or who will not be at any 
Ipains; it is to no purpofe to attcmpt to fatisfy them 3 by 
explaining a great Number of Qucftions. Wherefore í 
Jliall here conclude this firft Partj wbich is iufficient: to 
content all reafonable Perfons, and to open the Minds of 
fuchj that they may for the íuture proceed in a righc 
Mechod of difcovcring the Truth, and avoiding Error, 
which are the Two Things we ought principally to have 
in View in all humane Sciences. For the Exactnefs and 
Improvement of Reafon, together wich fuch a Freedorn 
and Openefs of Mind, as may render it capa ble of judging 
íincerely and imparcially, and of clearing it felf of all 
Difficulties 3 are incomparably more to be valued than 
the Knowledge of all the Sciences in the World. 
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